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(54) DATA RECORDING METHOD, DATA RECORDING APPARATUS, AND RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain after-recording while reproducing 
an AV stream without interruption even when a disk drive with a 
comparatively low data transfer speed records the AV stream distributed 
on a disk. 

SOLUTION: The data recording method is configured such that first data 
comprising video or audio data and second data reproduced synchronously 
with the first data are consecutively located on a recording medium to 
configure a first unit to record the data on the recording medium, and in 
the method the size of the recording unit of the first unit is decided on the 
basis of any of pickup mobile performance, a data transfer rate, a data bit 
rate, and second data rewrite control while reproducing the first data. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]The 1st data that consists of an image or a sound, and the 2nd data reproduced synchronizing with said 1st data, It is 
a data recording method which arranges continuously on a recording medium, constitutes the 1st unit, and is recorded on a 
recording medium, control of said 2nd data rewrite while reproducing pickup moving performance, a data transfer rate, the bit 
rate of data, and said 1st data for a size of a record unit of said 1st unit, and ** — a data recording method characterized by 
what it opts for based on inner one. 

[Claim 2]Said data recording method according to claim 1, wherein a maximum at the time of determining a size of a record unit 
of said 1 st unit is set up. 

[Claim 3]Said data recording method according to claim 1, wherein a minimum at the time of determining a size of a record unit 
of said 1st unit is set up. 

[Claim 4]The 1st data that consists of an image or a sound, and the 2nd data reproduced synchronizing with said 1st data, It is 
a data recording method which arranges continuously on a recording medium, constitutes the 1st unit, and is recorded on a 
recording medium, memory quantity used when rewriting said 2nd data — pickup moving performance, a data transfer rate, the 
bit rate of data, control of said 2nd data rewrite, and ** — a data recording method characterized by what it opts for based on 
inner one. 

[Claim 5] Said data recording method according to any one of claims 1 to 4, wherein control of said 2nd data rewrite is control 
which rewrites said 1st whole unit. 

[Claim 6] Said data recording method according to any one of claims 1 to 4, wherein control of said 2nd data rewrite is control 
which rewrites only said 2nd data. 

[Claim 7] Said data recording method according to claim 6 once control of said 2nd data rewrite reads an error correction block 
of the start edge of said 2nd data, and a termination which contains either at least, wherein it is performed. 
[Claim 8] Said data recording method according to claim 7, wherein reading of said error correction block is performed at the 
time of reading of said 1st data. 

[Claim 9]Said data recording method according to any one of claims 1 to 8, wherein said 1st unit comprises the 2nd one or more 
independent refreshable unit. 

[Claim 10]The 1st data that consists of an image or a sound, and the 2nd data reproduced synchronizing with said 1st data, It is 
a data recording method which arranges continuously on a recording medium, constitutes the 1st unit, and is recorded on a 
recording medium, In the 2nd independent refreshable unit, it is constituted by said 1st unit and to said 2nd unit. It is contained 
by the 3rd unit that stores said 2nd data, and a size of a record unit of said 1st unit, Pickup moving performance, a data 
transfer rate, the bit rate of data, control of said 2nd data rewrite while reproducing said 1st data, and ** — a data recording 
method which is determined based on inner one and characterized by control of said said 2nd data rewrite being control 
rewritten every 3rd one or more unit. 

[Claim 11]The 1st data that consists of an image or a sound, and the 2nd data reproduced synchronizing with said 1st data, It is 
a data recording method which arranges continuously on a recording medium, constitutes the 1st unit, and is recorded on a 
recording medium, Said 1st unit comprises the 2nd independent refreshable unit, A data recording method which control of said 
2nd data rewrite while reproducing said 1st data is the control which rewrites only said 2nd data, and is characterized by 
determining a size of a record unit of said 1st unit based on regeneration time of said 2nd unit. 

[Claim 12]Only the 1st data that consists of an image or a sound the 2nd data reproduced synchronizing with/and said 1st data, 
A data recording method which is a data recording method which arranges continuously on a recording medium, constitutes the 
1st unit, and is recorded on a recording medium, and is characterized by changing a deciding method of a record unit of said 1st 
unit by a case where it is not considered as a case where said 2nd data exists. 

[Claim 13]Said data recording method according to any one of claims 1 to 12, wherein a record unit of said 1st unit is specified 
by regeneration time. 

[Claim 14]The 1st data that consists of an image or a sound, and the 2nd data reproduced synchronizing with said 1st data, It is 
a data recording method which arranges continuously on a recording medium, constitutes the 1st unit, and is recorded on a 
recording medium, A data recording method setting up the bit rate of a standard for securing a field in the 1st [ for storing said 
2nd data ] unit independently of the bit rate of said 1st data. 

[Claim 15]Said data recording method according to claim 14 making the bit rate of a standard for securing a field in said 1st unit 
into the greatest bit rate of said 2nd data. 

[Claim 16] Said data recording method according to claim 15 making the bit rate of a standard for securing a field in said 1st unit 
into the bit rate lower than the bit rate of a sound in said 1st data. 

[Claim 17]Only the 1st data that consists of an image or a sound the 2nd data reproduced synchronizing with/and said 1st data, 
When it is a data recording method which arranges continuously on a recording medium, constitutes the 1st unit, and is 
recorded on a recording medium and said 2nd data does not exist, A data recording method characterized by the 1st unit 
comprising said 2nd unit independent when said 1st unit comprises two or more 2nd units that are the units continuously 
arranged on a recording medium and said 2nd data exists. 

[Claim 18]The 1st data that consists of an image or a sound, and the 2nd data reproduced synchronizing with said 1st data, A 
data recording method which is a data recording method which arranges continuously on a recording medium, constitutes the 
1st unit, and is recorded on the 1st recording medium, and is characterized by what is once recorded on a record section on the 
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2nd recording medium when recording said 2nd data, reproducing said 1st data. 

[Claim 19]Said data recording method according to claim 18 characterized by moving to said 1st unit on said 1st recording 
medium from a record section on said 2nd recording medium after said 2nd data recording. 

[Claim 20]Said data recording method according to claim 18 or 19 recording only said 2nd data unrecordable on said 1st 
recording medium at the time of reproduction of said 1st data on said 2nd recording medium. 

[Claim 2l]Said data recording method according to any one of claims 18 to 20, wherein said 2nd recording medium is the same 
recording medium as said 1st recording medium. 

[Claim 22]Said data recording method according to claim 21, wherein a record section on said 2nd recording medium is a field 
on said 1st unit. 

[Claim 23]Said data recording method according to any one of claims 18 to 20, wherein said 2nd recording medium is 

semiconductor memory. 

[Claim 24]A data recorder comprising: 

The 1st data that consists of an image or a sound. 

Arrange continuously the 2nd data reproduced synchronizing with said 1st data on a recording medium, and the 1st unit is 
constituted, it is a data recorder recorded on a recording medium — regeneration time of said 1st unit — pickup moving 
performance, a data transfer rate, the bit rate of data, control of the 2nd data rewrite, and ** — a means to determine based 
on inner one. 

[Claim 25]A data recorder comprising: 

The 1st data that consists of an image or a sound. 

Arrange continuously the 2nd data reproduced synchronizing with said 1st data on a recording medium, and the 1st unit is 
constituted, A means to be a data recorder recorded on the 1st recording medium, and to once record on a record section on 
the 2nd recording medium when recording said 2nd data, reproducing said 1st data. 

[Claim 26]The 1st data that consists of an image or a sound, and the 2nd data reproduced synchronizing with said 1st data are 
the recording media recorded, and Data for predetermined regeneration time in said 1st data, Manage the 2nd data reproduced 
synchronizing with this data as the 1st unit, and regeneration time of said 1st unit, pickup moving performance, a data transfer 
rate, the bit rate of data, control of the 2nd data rewrite, and ** — a recording medium characterized by what it opts for based 
on inner one. 

[Claim 27]Are the 1st data that consists of an image or a sound, and the 2nd data reproduced synchronizing with said 1st data 
a data recording method recorded on a recording medium, and Data for predetermined regeneration time in said 1st data, A data 
recording method managing the 2nd data reproduced synchronizing with this data as the 1 st unit, and determining regeneration 
time of said 1st unit based on the number of physical break points on a recording medium in said 1st unit. 
[Claim 28] Said data recording method according to claim 27 controlling only said 2nd data to be physically recorded 
continuously on a recording medium. 

[Claim 29]Said data recording method according to claim 27 or 28, wherein the 1st data in said 1st unit comprises independently 
a set of the 2nd unit that is a refreshable unit. 

[Claim 30]It is a data recording method which records the 1st data that consists of sounds on a recording medium, A data 
recording method deciding on continuous recording time on a recording medium of said 1st data based on a maximum bit rate of 
the 2nd data that consists of an image and a sound which may carry out synchronous reproduction to said 1 st data. 
[Claim 31] A data recorder which records the 1st data that consists of an image or a sound characterized by comprising the 
following, and the 2nd data reproduced synchronizing with said 1st data on a recording medium. 
Data for predetermined regeneration time in said 1st data. 

A means to manage the 2nd data reproduced synchronizing with this data as the 1st unit. 

A means to determine regeneration time of said 1st unit based on the number of physical break points on a recording medium in 
said 1st unit. 

[Claim 32]The 1st data that consists of an image or a sound, and the 2nd data reproduced synchronizing with said 1st data are 
the recording media recorded, and Data for predetermined regeneration time in said 1st data, A recording medium, wherein it 
manages the 2nd data reproduced synchronizing with this data as the 1st unit and regeneration time of said 1st unit is based on 
the number of physical break points on a recording medium in said 1st unit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates picture image data and voice data to record, the data recording method to play, 
and a data recorder to the recording medium in which random access, such as a hard disk and an optical disc, is possible. 
[0002] 

[Description of the Prior Art]The video and the audio digital recording playback equipment using a disk medium are spreading. In 
them, the art of realizing an after recording (postrecording) function cheaply like a tape medium is searched for. A postrecording 
function is a function which adds information, especially an audio afterwards to the audio and video which were already 
recorded. 

[0003]As conventional technology which has realized the postrecording function using a disk medium, the disk recording 
playback equipment of the statement is known by JP.5-234084.A, for example. 

[0004]After reading data into a memory from the disk which the reading period of data is playing from the program playing 
period now using a short thing before reading the following data, this art, It is possible to realize postrecording, even if it says 
that the inputted postrecording voice data is written in a disk and the number of disk recording reproduction means is one. 
[0005] Here, a program playing period is between the peculiar regeneration phases which each of programs, such as video and 
music, have. For example, it cannot be said that the video for 1 minute was correctly played if it was not played in 1 minute 
even if the reproduction means changed. 

[0006]The recording format of the disk in conventional technology is shown in drawing 22 . A disk comprises a sequence of an 
ECC (error collection coding) block. An ECC block is the minimum unit at the time of coding, in addition to data, the parity for 
error amendment is added, and coding is performed. 

[0007] Required data is taken out, after reading in this unit and carrying out an error correction, when reading data. On the other 
hand, when rewriting data, it reads per ECC block first, and to the data which carried out the error correction, a required portion 
is rewritten, error numerals are given again, and it records on a disk. This means that it is necessary to read and write in the 
whole ECC block in which the byte is contained, even when rewriting 1 byte. 

[0008]In an ECC block, video and an audio are arranged in order of a postrecording audio block, an original audio block, and an 
original video block, as shown in drawin g 22 (b). 

[0009]The postrecording audio corresponding to the almost same time, an original audio, and original video are contained in each 
block. An original audio block and an original video block will be doubled, and it will be called an original block. 
[0010]When recording an original program (image before recording a postrecording audio), dummy data is written in the 
postrecording audio block. 

[0011]Next, the operation at the time of postrecording in conventional technology is explained with drawing 23 . Here, the graph 
of drawing 23 (a) shows the time relation between reading from a disk, playback, or each processing called record. 
The sign in an arrow corresponds to the vertical axis in the graph of drawing 23 ( b), and the position on the disk of the data 
used as a processing object is expressed. 

Drawing 23 (b) shows typically the rate of program data that the graph of drawi n g 17 (c) occupies the position of the head in the 
inside of a disk to a buffer memory. 

[001 2]A program is arranged to the continuous field of s11 - s18- in a disk here, Each field of s11-s13, st3-s15, s15 - s17 
assumes that it corresponds to an ECC block, respectively and each field of s11-s12, s13-s14, s15-s16, s17 - s18 supports the 
postrecording audio block, respectively. 

[0013]lt is at the time of the time t1, and the field to s13 is already stored in the buffer memory, and while the data currently 
recorded on the field of s11-s13 is decoded and reproduced, input of the postrecording sound of the data and encoding are 
performed. 

[0014]In the time t1-t3, the data of the fields s13-s15 is read from a disk, and storing in a buffer memory and a postrecording 
buffer is performed. A postrecording buffer memorizes the read ECC block as it is, and takes the same composition as d rawin g 
22 (b). The time t2 is time which decoding of the data currently recorded on the fields s1 1-s13 currently performed at the time 
of the time t1 and reproduction end. 

[00 15] While decoding the data of the fields s13-s15 read at the time t1-t3 after the time t2 and reproducing, input of the 
postrecording sound of the data and encoding are performed. Decoding of the data of these fields s13-s15 and reproduction are 
performed till the time t5. 

[001 6] Encoding will end at least the postrecording sound inputted by the time t2 by the time t3. In the time t3, the 
postrecording sound inputted by the time t2 is recorded on a disc medium. At this time, when accessing s11, the time of the 
rotational delay of a disk is required, but since it is a short time compared with the time of reading and writing of a disk, it does 
not take into consideration here. 

[0017]The writing to the disk of a postrecording sound is performed at the time t3-t4. After the writing to this disk is completed 
at the time t4, the data of the time t4 to the fields s15-s17 is read from a disk. Thus, the same processing as the following is 
repeated. 

[00 18] At above-mentioned conventional technology, only one record reproduction means has realized postrecording by 
performing an information compression by using that read time becomes short, carrying out the time sharing of the record 
reproduction means, and using it by record and reproduction, rather than the regeneration time of data. The same art is 
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indicated by JP.2001-1 18362A 
[0019] 

[Problem(s) to be Solved by the Invention]However, in the conventional disk recording playback equipment mentioned above, 
when the bit rate of an AV stream is low enough compared with the data transfer rate of a disk, it is good, but when the margin 
of data input/output speed is small, it is difficult [ it / postrecording ] to break off and play. 

[0020]In light of the above-mentioned problems, this invention is a comparatively low disk drive of a data transfer rate, and an 
object of this invention is to enable postrecording while breaking off and playing, even if the AV stream is moreover divided and 
recorded on the disk. 
[0021] 

[Means for Solving the ProblerrjAn invention of the 1st of this application the 1st data that consists of an image or a sound, 
and the 2nd data reproduced synchronizing with said 1st data, It is a data recording method which arranges continuously on a 
recording medium, constitutes the 1st unit, and is recorded on a recording medium, control of said 2nd data rewrite while 
reproducing pickup moving performance, a data transfer rate, the bit rate of data, and said 1st data for a size of a record unit of 
said 1st unit, and ** — it determines based on inner one 

[0022]A maximum at the time of an invention of the 2nd of this application determining a size of a record unit of said 1st unit is 
set up. 

[0023] A minimum at the time of an invention of the 3rd of this application determining a size of a record unit of said 1st unit is 
set up. 

[0024]An invention of the 4th of this application the 1st data that consists of an image or a sound, and the 2nd data reproduced 
synchronizing with said 1st data, It is a data recording method which arranges continuously on a recording medium, constitutes 
the 1st unit, and is recorded on a recording medium, memory quantity used when rewriting said 2nd data — pickup moving 
performance, a data transfer rate, the bit rate of data, control of said 2nd data rewrite, and ** — it determines based on inner 
one 

[0025]An invention of the 5th of this application is characterized by control of said 2nd data rewrite being the control which 
rewrites said 1st whole unit. 

[0026]An invention of the 6th of this application is characterized by control of said 2nd data rewrite being the control which 
rewrites only said 2nd data. 

[0027]Control of said 2nd data rewrite is performed once an invention of the 7th of this application reads an error correction 
block of the start edge of said 2nd data, and a termination which contains either at least. 

[0028]As for an invention of the 8th of this application, reading of said error correction block is performed at the time of reading 
of said 1st data. 

[0029]The 9th invention of this application comprises the 2nd one or more unit with said 1st independently refreshable unit. 
[0030]An invention of the 10th of this application the 1st data that consists of an image or a sound, and the 2nd data 
reproduced synchronizing with said 1st data, It is a data recording method which arranges continuously on a recording medium, 
constitutes the 1st unit, and is recorded on a recording medium, In the 2nd independent refreshable unit, it is constituted by 
said 1st unit and to said 2nd unit. It is contained by the 3rd unit that stores said 2nd data, and a size of a record unit of said 1st 
unit. Pickup moving performance, a data transfer rate, the bit rate of data, control of said 2nd data rewrite while reproducing 
said 1st data, and ** — it determines based on inner one and control of said said 2nd data rewrite is characterized by being the 
control rewritten every 3rd one or more unit. 

[0031]An invention of the 1 1th of this application the 1st data that consists of an image or a sound, and the 2nd data 
reproduced synchronizing with said 1st data, It is a data recording method which arranges continuously on a recording medium, 
constitutes the 1st unit, and is recorded on a recording medium, Said 1st unit comprises the 2nd independent refreshable unit, 
Control of said 2nd data rewrite while reproducing said 1st data is the control which rewrites only said 2nd data, and a size of a 
record unit of said 1 st unit is determined based on regeneration time of said 2nd unit. 

[0032]An invention of the 12th of this application the 2nd data in which only the 1st data that consists of an image or a sound 
is reproduced synchronizing with/and said 1st data, A deciding method of a record unit of said 1st unit is changed by a case 
where it is not considered as a case where it is a data recording method which arranges continuously on a recording medium, 
constitutes the 1st unit, and is recorded on a recording medium, and said 2nd data exists. 

[0033]A record unit of said 1st unit is prescribed by regeneration time to the 13th invention of this application. 
[0034]An invention of the 14th of this application the 1st data that consists of an image or a sound, and the 2nd data 
reproduced synchronizing with said 1st data, It is a data recording method which arranges continuously on a recording medium, 
constitutes the 1st unit, and is recorded on a recording medium, The bit rate of a standard for securing a field in the 1st [ for 
storing said 2nd data ] unit is set up independently of the bit rate of said 1st data. 

[0035]An invention of the 15th of this application makes the bit rate of a standard for securing a field in said 1st unit the 
greatest bit rate of said 2nd data. 

[0036]An invention of the 16th of this application makes the bit rate of a standard for securing a field in said 1st unit the bit 
rate lower than the bit rate of a sound in said 1st data. 

[0037]An invention of the 17th of this application the 2nd data in which only the 1st data that consists of an image or a sound 
is reproduced synchronizing with/and said 1 st data, When it is a data recording method which arranges continuously on a 
recording medium, constitutes the 1st unit, and is recorded on a recording medium and said 2nd data does not exist, When said 
1st unit comprises two or more 2nd units that are the units continuously arranged on a recording medium and said 2nd data 
exists, the 1st unit comprises said 2nd unit independent. 

[0038] An invention of the 18th of this application the 1st data that consists of an image or a sound, and the 2nd data 
reproduced synchronizing with said 1st data, When recording said 2nd data, being a data recording method which arranges 
continuously on a recording medium, constitutes the 1st unit, and is recorded on the 1st recording medium, and reproducing 
said 1st data, it once records on a record section on the 2nd recording medium. 

[0039]An invention of the 19th of this application moves to said 1st unit on said 1st recording medium from a record section on 
said 2nd recording medium after said 2nd data recording. 

[0040]An invention of the 20th of this application records only said 2nd data unrecordable on said 1st recording medium at the 
time of reproduction of said 1st data on said 2nd recording medium. 

[0041]An invention of the 21st of this application is characterized by said 2nd recording medium being the same recording 
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medium as said 1st recording medium. 

[0042]An invention of the 22nd of this application is characterized by a record section on said 2nd recording medium being a 
field on said 1st unit. 

[0043]An invention of the 23rd of this application is characterized by said 2nd recording medium being semiconductor memory. 
[0044]An invention of the 24th of this application the 1st data that consists of an image or a sound, and the 2nd data 
reproduced synchronizing with said 1st data, It is a data recorder which arranges continuously on a recording medium, 
constitutes the 1st unit, and is recorded on a recording medium, regeneration time of said 1st unit — pickup moving 
performance, a data transfer rate, the bit rate of data, control of the 2nd data rewrite, and ** — it had a means to determine 
based on inner one 

[0045]An invention of the 25th of this application the 1st data that consists of an image or a sound, and the 2nd data 
reproduced synchronizing with said 1st data, When recording said 2nd data, being a data recorder which arranges continuously 
on a recording medium, constitutes the 1st unit, and is recorded on the 1st recording medium, and reproducing said 1st data, it 
had a means to once record on a record section on the 2nd recording medium. 

[0046]An invention of the 26th of this application is a recording medium recorded, and the 1st data that consists of an image or 
a sound, and the 2nd data reproduced synchronizing with said 1st data Data for predetermined regeneration time in said 1st 
data, managing the 2nd data reproduced synchronizing with this data as the 1st unit — regeneration time of said 1st unit — 
pickup moving performance, a data transfer rate, the bit rate of data, control of the 2nd data rewrite, and ** — it is determined 
based on inner one 

[0047]An invention of the 27th of this application is the 1st data that consists of an image or a sound, and the 2nd data 
reproduced synchronizing with said 1 st data a data recording method recorded on a recording medium, and Data for 
predetermined regeneration time in said 1st data, The 2nd data reproduced synchronizing with this data is managed as the 1st 
unit, and regeneration time of said 1 st unit is determined based on the number of physical break points on a recording medium 
in said 1st unit 

[0048]An invention of the 28th of this application controls only said 2nd data to be physically recorded continuously on a 
recording medium. 

[0049]An invention of the 29th of this application comprises a set of the 2nd unit whose 1st data in said 1st unit is a 
refreshable unit independently. 

[0050] An invention of the 30th of this application is a data recording method which records the 1st data that consists of sounds 
on a recording medium, Based on a maximum bit rate of the 2nd data that consists of an image and a sound which may carry 
out synchronous reproduction to said 1st data, it decides on continuous recording time on a recording medium of said 1st data. 
[0051]Data recorder of this invention recorded on a recording medium is characterized by that the 31st invention of this 
application comprises the following in the 1st data that consists of an image or a sound, and the 2nd data reproduced 
synchronizing with said 1st data. 

Data for predetermined regeneration time in said 1st data. 

A means to manage the 2nd data reproduced synchronizing with this data as the 1 st unit. 

A means to determine regeneration time of said 1st unit based on the number of physical break points on a recording medium in 
said 1st unit. 

[0052]An invention of the 32nd of this application is a recording medium recorded, and the 1st data that consists of an image or 
a sound, and the 2nd data reproduced synchronizing with said 1st data Data for predetermined regeneration time in said 1st 
data. The 2nd data reproduced synchronizing with this data is managed as the 1st unit, and regeneration time of said 1st unit is 
based on the number of physical break points on a recording medium in said 1st unit. 
[0053] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is described in detail, referring to drawings. 
[0054]<System configuration> drawing 1 is a block diagram which is used in common in this embodiment and in which showing 
the outline composition of the video disc recorder which can be postrecorded. As shown in drawing 1 . this device, The bus 100, 
the host CPU 101, RAM102, ROM103, the user interface 104, the system clock 105, the optical disc 106, the pickup 107, ECC 
decoders 108, ECC encoder 109, the buffer 110 for playback, The buffer 111 for record/postrecording, the appearance 
multiplexer 112, the multiplexer 113, the buffer 1 14 for multiplexing, the audio decoder 115, the video decoder 116, the audio 
encoder 117, the video encoder 1 18 and the camera that is not illustrated, a microphone, a loudspeaker, It has the display etc. 
[0055]Although the host CPU 101 has not carried out the demultiplexer 112, the multiplexer 113, the pickup 107, and the 
graphic display through the bus 100, it performs communication with the audio decoder 1 15, the video decoder 116, the audio 
encoder 117, and the video encoder 118. 

[0056]At the time of playback, the error correction of the data read from the optical disc 106 through the pickup 107 is carried 
out by ECC decoders 108, and it is once stored in the buffer 1 10 for playback. The demultiplexer 112 distributes the data in the 
buffer for reproduction to a suitable decoder by the classification according to the data transmission request from the audio 
decoder 115 and the video decoder 116. 

[0057]On the other hand, at the time of record, it is once sent to the buffer 114 for multiplexing, and AV multiplexing is carried 
out by the multiplexer 113 and the data by which compression encoding was carried out with the audio encoder 1 17 and the 
video encoder 1 18 is sent to the buffer 1 1 1 for record/postrecording. By ECC encoder 109, an error correcting code is added 
and the data in the buffer 111 for record/postrecording is recorded on the optical disc 106 through the pickup 107. 
[0058]MPEG-1 Layer-II is used for the coding mode of audio information, and MPEG-2 is used for the coding mode of a video 
data, respectively. 

[0059] Let the optical disc 106 be an optical disc in which record reproduction is spirally performed toward inner circumference 
from a periphery and which can be desorbed. 2048 bytes is used as one sector and an ECC block consists of 16 sectors for an 
error correction. When rewriting the data in an ECC block, after reading the whole ECC block in which the data is contained, 
performing an error correction and rewriting the target data, it is necessary to add an error correcting code again, to constitute 
an ECC block, and to record on a recording medium. 

[0060]In order that the optical disc 106 here may raise recording efficiency, ZCAV (zone constant angular velocity) is adopted, 
and a record section comprises several zones where number of rotations differs. 

[0061 ]In a <file system>, next this embodiment, in order to manage the variety of information on the optical disc 106, a file 
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system is used. In consideration of interoperability with PC, UDF (Universal Disk Format) is used for a file system. On a file 
system, various management information and an AV stream are treated as a file. 

[0062]User area is managed by 2048 bytes of logical block (a sector and a one to one correspondence). There is no necessity 
that each file comprises a logical block which continued physically on the disk, and it distributes per logical block and may be 
recorded. Free space is managed per logical block using Space Bitmap. 

[0063]<Fife format> By this embodiment, a QuickTime file format is used as a format for AV stream management again. A 
QuickTime file format is a format for multimedia data management which Apple developed, and it is used widely in the world of 
the personal computer (PC). 

[0064]A QuickTime file format comprises management information and an AV stream. Here, both are doubled and it is called a 
QuickTime movie. Both may exist in the same file or may exist in a separate file. When it exists in the same file, composition as 
shown in drawin g 2 (a) is taken. A variety of information is stored in a common structure of atom. Management information is 
stored in the structure of Movie atom, and an AV stream is stored in the structure of Movie data atom. 
[0065]The attribution information of the table for drawing the relative position of a under [ the file of the AV information 
corresponding to the arbitrary time in an AV stream ], audio information, or a video data, the external reference information 
mentioned later, etc. are included in the management information in Movie atom. 

[0066]On the other hand, when management information and an AV stream are stored in a separate file, composition as shown 
in drawing 2 (b) is taken. An AV stream does not need to be stored in atom although management information is stored in the 
structure of Movie atom. At this time, it is said that Movie atom is carrying out "external reference" of the file which stored the 
AV stream. 

[0067] External reference can be carried out to two or more AV stream files, as shown in drawing 2 (c), and what is called "non- 
linear editing" and "non-destroying edit" which are shown as edited seemingly are attained according to this structure, without 
moving the AV stream itself physically. 

[0Q68]The composition of Movie atom is shown in drawing 3 ( a). Each atom has composition which includes specific atom. Movie 
atom contains one or more Track atom etc. which store the information about each track included in Movie header atom which 
manages the overall attribute of the program which the Movie atom manages, or its program. 

[0069]Although atom which stores various kinds of information is included in each atom, it extracts and explains to what is 
needed for an understanding of this invention here, atom for managing the original information which is not defined by 
QuickTime format called User data atom is storable in Movie atom. 

[0070]In this invention, in User data atom, as shown in drawing 3 (b), record-unit description atom which stores the information 

about the structure (composition of Record Unit mentioned later or Video Unit) of an AV stream, The additional definition of X 

descriptor atom which manages set performance atom which stores the information about the performance of apparatus 

required to reproduce the program, including seek time, a disc transfer rate, etc., is carried out. 

[0071]The <1st example>, next the 1st example in this invention are described with drawin g 4 thru/or drawing 1 1 . 

[0072]<the gestalt of an AV stream> — the composition of the AV stream in this example is first explained using drawing 6 from 

drawing 4 . As shown in drawing 4 , an AV stream comprises Record Unit (RU) of integer pieces. RU is a unit continuously 

recorded on a disk. 

[0073]The length of RU, However it may arrange on a disk RU which constitutes an AV stream, it will be set up so that 
seamless playback (it can play without a picture and a sound breaking off during playback), and real-time postrecording (record 
an audio, carrying out seamless playback of the video for postrecording) may be guaranteed. 

[0074]This setting method is mentioned later. A stream is constituted so that RU boundary may be in agreement with an ECC 
block boundary. Arrangement of RU unit can be easily changed on a disk, guaranteeing seamless playback with these character 
of RU, even after recording an AV stream on a disk. 

[0075] RU consists of Video Unit (VU) of integer pieces. VU is an independent refreshable unit and can serve as an entry point 
in the case of reproduction from that. The composition of VU differs by a not corresponding stream (stream corresponding to 
un-[ postrecording ]) in the stream (stream corresponding to postrecording) and postrecording corresponding to postrecording. 
[0076] First, VU composition in the stream corresponding to un-[ postrecording ] is shown in drawing 5 . VU comprises AAU 
(audio access unit) of the integer pieces which stored the main audio information reproduced at the same time as GOP (group 
OBU picture) of integer pieces and them which stored the video data for about 1 second. GOP is a unit of the compression in 
MPEG-2 video standard, and comprises two or more video frames (typically about 15 frames). 

[0077]AAU is a unit of the compression in an MPEG-1 Layerll standard, and is constituted by the sound -wave-forms sample 
point of 1 152 points. When a sampling frequency is 48 kHz, the regeneration time per AAU will be 0.024 second. In VU, in order 
to make small delay which is needed for AV synchronous reproduction, it arranges in order of AAUGOP. 
[0078]The reproduction start timing of the head video frame in VU must be before the reproduction start timing of the head 
AAU, and the time lag must be less than the regeneration time of 1 AAU. VU is beyond a predetermined unit and it is necessary 
to record it continuously on a disk for seamless playback. The unit is mentioned later. 

[0079]VU unit — independence — SequenceHeader (SH) is placed at the head of the video data in VU so that it may be 
refreshable. When the attribute (for example, the number of pixels which constitutes a screen) of VU which follows, and video 
encoding changes, Sequence End Code (SEC) is placed at an end. 

[0080]The regeneration time of VU is defined as having applied the video frame cycle to the number of video frames contained 
in VU. The end of VU is filled up with 0 in order to double the always end of RU with an ECC block boundary, when it 
constitutes RU combining several ready VU. 

[0081 ]On the other hand, the composition of VU in the stream corresponding to postrecording is as being shown in drawing 6. 
Post Recording Unit (PRU) is provided as a field for storing the postrecording (subaudio) data reproduced simultaneously with 
video and main audio information at the head of VU in the stream corresponding to un-[ postrecording]. Reverse may be 
sufficient although PRU is placed in front of the field for storing a main audio here. 

[0082]The area size of PRU is not concerned with the bit rate of a main audio, but is chosen from one kind or the limited kind. 
Because, when setting out of the bit rate is enabled freely, it is because the apparatus with a postrecording function needs to 
support audio encoding by all the bit rates. 

[0083]For example, the area size of PRU is not concerned with the bit rate of a main audio, but is secured based on the 
greatest refreshable audio bit rate, For example, even if the bit rate of a main audio is 128k bps, the area size of PRU contained 
in the same VU is secured with a refreshable maximum bit rate (for example, 256k bps). 
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[0084]In this case, when postrecording by another apparatus, it is not bound by the bit rate of the audio of the apparatus which 
recorded the AV stream from the first, but a postrecording audio can be recorded by the bit rate which that apparatus 
supported, and the burden corresponding to encoding in the apparatus which postrecords decreases. 

[0085]There is also a method of not being concerned with the bit rate of a main audio, but on the other hand, securing the area 
size of PRU based on the low audio bit rate. Although not usually postrecorded by this, it also enables ** and others to save 
the storage capacity of a disk, if small for many users that necessity occurs very occasionally. Since it is human being's sound 
in many cases, a postrecording input is satisfactory in tone quality, when the most, even if it is the low bit rate. 
[0086]Although the data which the object of postrecording records in video, and a main audio and postrecording is made into 
subaudio information here, the following explanation in particular is not limited to it. 

[0087]About the position and regeneration time of each RU on a <AV stream controlling method> AV stream, or each VU, it 
manages by above-mentioned Movie Atom. For details, since it is unnecessary to explanation here, it omits. 
[0088]<Disk arrangement deciding method> The deciding method of RU regeneration time in the stream corresponding to 
postrecording is explained first. The postrecording algorithm (reference postrecording algorithm) which serves as a device 
(reference device model) used as a standard and a standard in this deciding method for the compatibility reservation between 
apparatus is assumed, Next, when it postrecords using them, RU regeneration time is decided that seamless reproduction does 
not fail. 

[0089]Then, a reference device model is first explained using d rawing 7 . The ECC encoder decoder 501, the track buffer 502, 
the demultiplexer 503 and the buffer 504 for postrecording with which a reference device model is connected with one pickup at 
it, the audio encoder 509, the video buffer 505, It is constituted by the audio buffer 506, the video decoder 507, and the audio 
decoder 508. 

[0090]In this model, since a pickup is one piece, time sharing performs record on the disk of read-out from the disk of the data 
for playback, and the data for postrecording. When reading the data for playback from a disk, it reads also including PRU. The 
ECC block (PRU block) containing read PRU is sent to the buffer 504 for postrecording from the track buffer 502. 
[0091]The audio encoder 509 is outputted to the buffer 504 for postrecording an AAU cycle. With this output, the corresponding 
PRU block in the buffer 504 for postrecording is overwritten. Record of postrecording data is performed by recording a PRU 
block on a predetermined ECC block. 

[0092]In this model, assuming sending a PRU block to the buffer 504 for postrecording from the track buffer 502 is based on the 
following reason. In the AV stream in this example, since a PRU boundary and an ECC block boundary are not in agreement, the 
data (the video data of last VU and audio information of the same VU) of not only the data of PRU but others is contained in an 
ECC block including a PRU boundary. 

[0093]Therefore, when recording data on PRU, it is necessary to once read an ECC block including a PRU boundary to a 
memory. Although reading to a memory just before recording PRU is also considered, Since the ECC block which includes a 
PRU boundary at the time of the data read for reproduction is always read, the ECC block containing PRU read at the time of 
the data read for reproduction by holding to the buffer 504 for postrecording temporarily, an ECC block including a PRU 
boundary — read-out is omitted again. 

[0094]The seamless reproduction in this model shall be guaranteed if at least one-piece VU exists on the track buffer 502 at 
the time of the decoding start of VU. Output speed of data is set to Rs from the entry-of-data speed and ECC decoders 501 to 
ECC encoder 501 of audio frame data. 

[0095]The maximum term by access which is read and record stops is set to Ta. Time which short access (about 100 tracks) 
takes is set to Tk. Seek time, latency speed, and time until the data first read from the disk after access is outputted from ECC 
are contained in these periods. In this example, it may be Tk= 0.2 second for Rs=20Mbps, and Ta= 1 second. 
[0096]Next, a reference postrecording algorithm is explained using drawing 8 . The numbers from (1) to (9) in drawin g 8 are 
equivalent to the numbers from (1) to (9) under following explanation. The outline of an algorithm is as follows. 
[0097](O Read the data for reproduction. (2) Perform pickup movement to RU#N at the same time encoding of the audio 
information corresponding to RU#N which is Nth RU is completed. (3) Record the PRU block corresponding to PRU#1 which is 
PRU of the head of RU#N. 

[0098](4) Move a pickup to PRU#2 which is 2nd PRU in RU#N. (5) Record the PRU block corresponding to PRU#2. (6) Repeat 
pickup movement to the next PRU, and PRU block record. (7) Record the PRU block corresponding to PRU#M which is PRU of 
the last in RU#N. (8) Return a pickup to the original reading position. (9) Resume read-out of the data for reproduction. The 
above operation is repeated. 

[0099]In said reference device model, if the following conditions are fulfilled when it postrecords using said reference 
postrecording algorithm, it can guarantee that there is no underflow of the track buffer 502. 

[0100]When maximum recording time of PRU in Tr(i) and RU#i is made into Tw(i) for the maximum reading time which includes T 
(i) and a division jump for the maximum regeneration time about RU#i in which the condition is arbitrary RUs in an AV stream, 
Te(i)>=Tr(i) + Tw(i) ... < type It is that 1> is materialized. 

[0101]Because, this formula can be set to arbitrary n which is a sufficient condition of seamless reproduction. [0102] 
[Equation 1] 



[0103]It is because it is a ******** sufficient condition. 

[0104]Since record on the disk of postrecording data is performed synchronizing with the completion of PRU encoding, the data 
in the buffer 504 for postrecording does not accumulate, and there is also no overflow of the buffer 504 for postrecording. 
[0105]< type When TKi) in 1> sets the maximum bit rate of the audio used as the standard of the audio in an AV stream, video, 
and PRU area-size reservation to Ra, Rv, and Rp, respectively, Tr(i)=Te(i)x(Rv+Ra+Rp)/Rs+Ta ... < type It becomes 3>. 
[0106]The 1st paragraph of the right-hand side expresses the reading time of RU#i. The 2nd paragraph of the right-hand side 
expresses the maximum access time by the division jump generated immediately after RU#i read-out. Tw(i) — Tw(i)=2Ta+(M-1) 
xTk+Te(i)xRp/Rs+(2M-1) xLy/Rs ... < type It becomes 4>. 

[01 07] Here, the 1st paragraph of the right-hand side shows both-way access time to RU. Using maximum-access-time Ta for 
access time of a round trip of PRU is based on the following reasons. 




n 



• ■ • <xC 2> 
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[01 08]It depends on a time delay by a buffer for reproduction at that time for distance of a track read now and a track with 
which PRU which should be recorded exists. However, a time delay changes with buffer size for reproduction, and even if it is 
the same buffer size, also when read-out stops temporarily by a shock immediately before, they differ. That is, distance to 
access is unfixed, therefore it is necessary to estimate it with the worst value. 

[0109]The 2nd paragraph of the right-hand side is the sum total of time to jump between PRU. M is the number of VU which 
constitutes RU#i. The 3rd paragraph of the right-hand side expresses the sum total of time for recording PRU contained in RU#i 
on a disk. The 4th paragraph of the right-hand side expresses the maximum of the record time other than postrecording data in 
an ECC block in which PRU both ends are included. 

[0110]Here, Ly is set to 32 KB which is ECC block size. Since not both ends of PRU are necessarily in agreement with an ECC 
block boundary, a reason which needs such a paragraph is for recording mostly by a maximum of 2 ECC blocks from size of 
PRU at the time of PRU record. However, since PRU of a head of RU is located in an ECC block boundary, it is (2M-1). 
[01 1 1]Here, in order that M may be dependent on Te(i), it considers expressing M by Te(i). It will be set to M<=ceiling(Te 
(i)/Tvmin) <=Te(i)/Tvmin+1 if the minimum of VU regeneration time of RU(i) Naka is set to Tvmin. ceiling(x) is a function which 
searches for the minimum integer more than x. 

[01 12] At this time, it is < type. It is < type even if it substitutes Te(i)/Tvmin+1 for M of 4>. If Te(i) is set up so that 1> may be 
materialized, if VU regeneration time is more than Tvmin, even if it constitutes RU from VU of what kind of regeneration time, 
reaJ-time postrecording will be attained. 

[01 13]< type It is < type to 1>. 3> and < type When 4> is substituted and it solves by Te(i), it is condition Te(i)>=3Ta/(Rs-Rv- 
Ra-Rp-(Tk/Tv) xRs-2 Ly/Tv) of Te(i) which can guarantee real-time postrecording... < type 5> is obtained. 
[0114]That is, RU regeneration time lower limit Temin in which a postrecording guarantee is possible is Temin=3Ta/(Rs-Rv-Ra- 
2Rp-(Tk/Tvmin) xRs-2 Ly/Tv)... < type It becomes 6>. 

[01 15] At this time, the upper limit Temax of RU regeneration time is set up as follows. 

Temax=Temin+Tvmax ... < type 7> Here, Tvmax is the maximum regeneration time of VU. Setting up upper limit is based on the 
following reason. At the time of postrecording, periods from (2) to (8) of draw ing 8 become long as Te becomes large. In the 
meantime, since read-out from a disk of data for playback cannot be performed, in order to continue playback, according to an 
increase in Te, it is necessary to increase size of the track buffer 502. Upper limit is set up in order to enable an estimate of 
size of the track buffer 502 which is needed at this time. 

[0116]When a margin for the maximum regeneration time of VU is between a lower limit and upper limit, it is possible to 
constitute RU from combination of VU of arbitrary regeneration time. Although the maximum regeneration time is set up here 
according to the bit rate of an AV stream, based on the greatest possible bit rate, it is not concerned with the bit rate of an AV 
stream, but is good also as fixed. 

[01 17] Although a continuous recording unit is managed by regeneration time in this example, it cannot be overemphasized that 
it may manage in record section size which multiplied regeneration time by the bit rate of data. 

[01 18]Although an ECC block including a PRU boundary read at the time of data read for reproduction is transmitted to the 
buffer 504 for postrecording and used from the track buffer 502 in this example at the time of PRU record, an ECC block which 
does not transmit but includes a PRU boundary just before PRU record may be read. 

[01 19]In this case, PRU reading time and pickup transit time will take too much in the case of PRU record, every — a case 
where an ECC block including a PRU boundary is readjust before record about PRU — < type Tw(i)=2Ta+(M-1) 
xTk+MxTr+TexRp/Rs+2x(2M-1) xLy/Rs ... Tw(i) of 1> — < type What is necessary is just to calculate by 8>. Tr is the maximum 
latency speed. 

[0120]In this example, it assumes moving a pickup to RU of a division jump and the past asynchronously. Since this reason is 
severe as conditions for performing real-time postrecording compared with a case where it carries out by a direction performed 
asynchronously synchronizing (a period when read-out of data for reproduction breaks off is long), It is because it is 
asynchronous, a synchronization is also possible if real-time postrecording is possible, and it is possible to raise flexibility of 
mounting. 

[0121]Therefore, Temin may be set up on the assumption that movement of a pickup to RU of a division jump and the past is 
performed synchronously. In this case, < type What is necessary is to remove the 2nd paragraph of 3> and just to think. 
[0122]Next, an arrangement deciding method on a disk of a stream corresponding to un-[ postrecording] is explained. It is < 
type like a stream corresponding to postrecording. Seamless reproduction will be guaranteed if 1 > is filled. However, it is set to 
Twa=0 in order not to perform record of postrecording data. 

[0123]Tr(i) is < type. With 3>, it is common, comes out, and, for a certain reason, is < type. It is < type to 1>. When 3> and 
Twa=0 is substituted and it solves by Te(i), it is Te(i)>=Ta/(Rs-Rv-Ra)... < type 9> is obtained. 

[0124]That is, RU regeneration time lower limit Temin in which a seamless reproduction guarantee is possible is Temin>=Ta/ 
(Rs-Rv-Ra)... < type It becomes 10>. 

[0125]That is, the ranges of RU regeneration time will differ between a stream and a stream corresponding to un-corresponding 
to postrecording. Because, when a stream corresponding to un-is made into the same range as a correspondence stream, it is < 
type on a disk. It is < type although 10> is filled. It is because a choice of recording a stream corresponding to un- 
[ postrecording ] will be lost when there is an empty continuation field which does not fill 6>. 

[0l26]<Buffer size>, next size of the track buffer 502 required at the time of postrecording are explained. Here, it does not take 
into consideration about disturbance, such as a shock. Required size increases, so that dispersion in an interval of timing which 
shifts from regenerative data read-out to PRU record is large. For example, since consumption of data in the track buffer 502 
will occur continuously if it seems that a case where an interval of timing from which it shifts to PRU record is narrow 
continues, more capacity is required for the track buffer 502. 

[0127]Here, it thinks from a postrecording data recording preparation completion of RU#N which is arbitrary RUs by a case 
which is RU#N+1 which is the following RU where it is said that postrecording data recording processing ((2) - (8) of drawing 8) 
of RU#N will be completed by the time it carries out a postrecording data recording preparation completion. This width is a start 
possible value about postrecording data recording, after read-out of RU which is performing the present read-out is completed. 
[0128]On this condition, it becomes [ in which timing of a before / from a postrecording data recording preparation completion 
of a certain RU / a postrecording data recording preparation completion of the following RU / a division jump and postrecording 
data recording occur, and ] unfixed. Therefore, so that reproduction may not break off, even if one postrecording data recording 
and one division jump occur continuously immediately after a postrecording data recording preparation completion, Even if it 
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performs continuously one postrecording data recording and one division jump at the time of a postrecording data recording 
preparation completion, there must be data in which continuous reproduction is possible in the track buffer 502 (conditions 1). 
[0129]It is also considered that postrecording data recording and a division jump occur just before a postrecording data 
recording preparation completion. In order to fulfill the above-mentioned conditions 1 also in such a case, The track buffer 502 
must be able to hold data in which continuous reproduction is possible, even if two postrecording data recording and two 
division jumps occur continuously just before one postrecording data recording in front of a postrecording data recording 
preparation completion, and one division jump (conditions 2). 

[0l30]That is, capacity corresponding to regeneration time of two postrecording data recording and division jump 2 batch in the 
track buffer 502 is needed. In addition, even if it is the regeneration time Ttmax required in order to carry out continuous 
reproduction until it reads following VU, and the combination of arbitrary VU, Including the margin Tvmax for securing required 
regeneration time to a track buffer, the size Lt of the required track buffer 502 is Lt>=(Ttmax+2(Twmax+Ta)+Tvmax) x 
(Rv+Ra+Rp)... < type It becomes 11>. 

[0131]Here Ttmax=Tvmaxx /(Rv+Ra+Rp) Rs, About Twmax=2 Ta+TemaxxTk /Tvmin+(2 TemaxxLy)/(TvminxRs)+TemaxxRa/Rs, 
it is < type. It substitutes for 11>, Lt>=(Tvmaxx(Rv+Ra+Rp)+2(3Ta+(TemaxxTk)/Tvmin)(xRs)+2 TemaxxLy/Tvmin+TemaxxRp) x 
(Rv+Ra+Rp)/Rs ... < type 12> is obtained. 

[0132]Next, size of the buffer 504 for postrecording which is needed at the time of postrecording is explained. Influence is 
received in dispersion in an interval of timing which shifts from regenerative data read-out to PRU record as well as track buffer 
size also about the buffer 504 for postrecording. 

[0133]Here, like track buffer size trial calculation from a postrecording data recording preparation completion of RU#N which is 
arbitrary RUs. It thinks by a case which is RU#N+1 which is the following RU where it is said that postrecording data recording 
processing ((2) - (8) of drawing 8) of RU#N will be completed by the time it carries out a postrecording data recording 
preparation completion. 

[0134]On this condition, PRU record for the two maximum RUs may continue. A PRU field for one RU for storing audio 
information encoded in the midst of PRU record is needed. Therefore, there should just be a field which stores a PRU block for 
three RUs. 

[01 35] Therefore, the size Lp of the buffer 504 for postrecording is Lp>=3x (TemaxxRp+(2x(Temax/Tvmin)-1) xLy)... < type It 
becomes 13>. The 2nd paragraph of the right-hand side is for holding an ECC block including a PRU boundary. 
[0136]Next, size of the track buffer 502 required at the time of reproduction of a stream corresponding to un-[ postrecording ] 
is explained. Here, it does not take into consideration about disturbance, such as a shock. 

[0137]That a track buffer is most needed is a case where a division jump occurs during read-out of VU of the regeneration time 
Tvmax. Since new VU is not read to a track buffer in the meantime, it is necessary to continue reproduction by data in a track 
buffer. 

[0138]That is, regeneration time for Trmax+Ta must exist in the track buffer 502. Here, Trmax expresses reading time of VU of 
the regeneration time Tvmax. At this time, the size L of the required track buffer 502 is L>=(Trmax+Ta+Tvmax)x(Rv+Ra) 
+Tvmaxx (Rv+Ra)... It becomes <the formula 14>. 

[0139]The 1st paragraph of the right-hand side is data volume required in order to reproduce until it reads new VU. Even if 
regeneration time is a case where VU of what kind of regeneration time is intermingled in the track buffer 502, by Tvmax in 
many one, it is for certainly securing required regeneration time into the track buffer 502. 

[0140]The 2nd paragraph of the right-hand side is a field for reading and holding inner VU. In addition, although a margin for 
intermittent reproduction at the time of buffer full is required, it omits here. 

[0141]Here, Trmax=Tvmaxx(Rv+Ra)/Rs is substituted for <the formula 14> and it is L>=(Tvmaxx(Rv+Ra+2Rs)+TaxRs) x 
(Rv+Ra)/Rs... <The formula 15> is obtained. 

[01 42]Proces sing when recording is directed is explained along with a flow chart of drawing 9 from a processing at time of 
record> user. AV streams recorded at this time are bit rate Rv=5Mbps of video, 48 kHz of sampling frequencies of an audio, and 
bit rate Ra=256k bps, and presuppose that it is a stream corresponding to postrecording of VU regeneration time immobilization. 
Management information of a file system shall already be read on RAM. 

[0143]First, it opts for composition of a stream, or composition of a continuation field (Step 701). It is < type when 1 VU is 
constituted from 15 1GOP. 6>, < type Rv=5Mbps, Ra=Rp=256k bps, and Tvmax=Tvmin= about 0.5 second are substituted for 7> 
for Tk= 0.1 second for Rs=20Mbps, and Ta= 1 second, and less than the more than range 10.49 second 10.99 second of Te(i) is 
obtained. 

[0144]In MPEG-1 audio layer-II which it becomes the time of Te(i)= 10.5 seconds to fulfill this condition in Tvmax= about 0.5 
second, and will constitute RU 21 whole VU, Since regeneration time per AAU will be 0.024 second when a sampling frequency 
is 48 kHz, 20 pieces or 21 AAU(s) go into 1 VU. 

[0145]When a refreshable maximum bit rate of an audio is 256k bps, the maximum size of each AAU is set to 768 bytes. 
Therefore, area size of each PRU is secured by AAU number x768byte of a corresponding main audio. 
[01 46] A reason which makes area size of PRU a fixed value is shown below. When recording a stream corresponding to 
postrecording, the area size of PRU stores same number as an AAU number contained in corresponding VU of AAU(s). 
[0147]However, it is difficult to get to know strictly [ before encoding an AAU number contained in corresponding VU ]. 
Because, it is because a cycle of AAU and GOP does not become an integral multiple and an audio in VU and start timing of 
video are not necessarily in agreement. Therefore, area size of PRU is taken as the maximum AAU number contained in 
regeneration time Te(i). 

[0148]Although the whole bit rate increases by this, when audio bit rate Ra is 256k bps, it is a maximum of 768 bytes, and may 
ignore at several seconds. Although data which is not contributed to reproduction will be contained in an AV stream, since it is 
excludable from a reproduction object using QuickTime management information, it is satisfactory- 

[0149]Next, continuously recordable free space is looked for for 21 VU. Specifically, 21xTvmaxx (Rv+Ra+Rp), i.e., continuous 
free space of 57.9 or more Mbit, is looked for with reference to Space Bitmap on RAM102. If it does not exist, a user is told 
about the ability to stop recording and not record it (Step 702). 

[0150]Next, the audio encoder 117 and the video encoder 1 18 are started, respectively (Step 703). It confirms whether the 
above data is stored in a buffer for record by 1 ECC block (32 KB) (Step 704), and while being accumulated, Step 708 is 
repeated from Step 705. 

[015l]If accumulated, empty situations of an ECC block on a disk recorded on the next will be investigated with reference to 
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Space Bitmap on RAM (Step 705). If there is no opening, continuous free space which can record 21 VU will be looked for (Step 
707), a pickup will be moved to a head of the free space (Step 708), and data for 1 ECC block in the buffer 111 for record will 
be recorded on a disk (Step 706). 

[0152]If data is not stored in the buffer 111 for record, it confirms whether an end of record is directed (Step 709), and Step 
704 will be performed if it is not the end of record. 

[0153]The following steps are performed when an end of record is directed. First, about data which is less than 32 KB in a 
buffer for record, dummy data is added to an end and it is made 32 KB (Step 710). Next, the data is recorded on a disk (Step 
711 - Step 714). Finally, QuickTime management information and file system management information on RAM102 are recorded 
on the optical disc 106 (Step 715 - Step 716). 

[01 54] Operation of the audio encoder 117 and the video encoder 118 which are parallel with the above processing, or the 
multiplexer 113 is explained. Each encoder sends an encoding result to the multiplexer 113, and a multiplexer stores them in the 
buffer 1 14 for multiplexing. 

[0155]If data for 1 VU, i.e., 1GOP, and AAU reproduced synchronizing with it are accumulated in the buffer 114 for multiplexing, 
the multiplexer 113 will send 1-VU data to the buffer 111 for record. In that case, the multiplexer 113 multiplexes PRU which 
can store AAU of a maximum bit rate according to the number of AAU in the VU. 

[01 56] Re porting that data for 1 VU has been encoded to the host CPU 101. the host CPU 101 updates QuickTime management 
information on RAM 102 based on a number and size of GOP or AAU which constitute VU. 

[0157]Here, to a recorded stream, based on performance (Rs, Ta, Tk) of a reference device, regeneration time included in RU 
was determined so that it could postrecord by any apparatus, but this may be determined based on performance which picture 
recording apparatus has. In that case, performance is stored in set performance atom of X descriptor atom in QuickTime 
management information so that it can be judged whether apparatus which postrecords can postrecord to the AV stream. 
[01 58] Processing when postrecording is directed is explained along with a flow chart of drawing 10 from a processing at time 
of postrecording> user. Here, QuickTime management information about an AV stream which is already the target of 
postrecording shall be read into RAM 102. 

[0159]First, it is reported that it investigates whether the QuickTime movie comprises a stream corresponding to postrecording 
of only one file, otherwise, cannot postrecord to a user (Step 801). What carried out non-destroying edit of the streams by 
which this was independently recorded on a disk is because there is no guarantee which fulfills conditions for postrecording 
mentioned above. 

[01 60] Data for playback is read from a head of VU on a disk including a postrecording starting position (Step 802). At this time, 
Step 802 is repeated until it reads data for sufficient regeneration time (Step 803). Here, data for sufficient regeneration time 
means only data volume in which reproduction does not break off, even when an interruption period of data read for 
reproduction is the maximum. 

[0161]When PRU is read, an ECC block containing PRU is sent to the buffer 11 1 for postrecording. In order to manage PRU in 
the buffer 111 for postrecording at this time, it holds to RAM 102 by using a group of reproduction time of onset (relative time 
from a head of an AV stream) of each PRU in the buffer 1 1 1 for postrecording, and an address in inside of the buffer 111 for 
postrecording as a table. 

[0162]Next, the video decoder 116, the audio decoder 115, and the audio encoder 117 are started (Step 804). The audio 
encoder 117 encodes a sampled voice waveform to AAU, and sends it to the multiplexer 113 with a cycle of AAU. In that case, 
relative time from a head of an AV stream is added about each AAU. 

[0163]The multiplexer 113 stores AAU in PRU in the buffer 111 for postrecording based on time added to AAU. If it finishes 
storing AAU in PRU of the last in RU to the last, an end of encoding of RU will be notified to the host CPU 101. 
[0164]Next, it is confirmed whether an end of postrecording is directed from a user (Step 805). Data for reproduction is read 
like Step 802 until encoding of PRU is completed, if not directed (Step 809). 

[0165]if an end of RU encoding is notified from a multiplexer part (Step 806). It asks for an address on the optical disc 106 
which should record the PRU using QuickTime management information, i.e., an address with which the PRU was recorded from 
the first, from playback time of onset of PRU contained in the RU currently held on a table on RAM 102. The pickup 107 is 
moved to the address (Step 807), and an ECC block containing the PRU is recorded on the optica) disc 107 (Step 808). 
[0166]If an end of postrecording is directed, it will wait for the completion of encoding of PRU under present encoding (Step 
810), a pickup will be moved in quest of a recording address of the PRU (Step 811), and PRU will be recorded (Step 812). Finally 
QuickTime management information is recorded on a disk (Step 813). 

[0167]In this example, when interrupting read-out of data for reproduction and starting record of PRU, an occupation of the 
buffer 1 10 for reproduction is not checked, but in order to improve tolerance to a shock at the time of postrecording, it cannot 
be overemphasized that it is better to check. However, capacity of a part which is in PRU record timing in this case, more 
buffers 1 10 for reproduction, and the buffer 1 1 1 for postrecording is needed. 

[0168]Processing when reproduction is directed is explained along with a flow chart of drawing 1 1 from a processing at time of 
reproduction> user. QuickTime management information about an AV stream which is already the reproductive target here shall 
be read into RAM 102. 

[0169]Data for playback is read from a head of VU on the optical disc 107 by which reproduction instruction was carried out 
(Step 901). At this time, Step 901 is repeated until it reads data for sufficient regeneration time (Step 902). 
[0170]Here, data for sufficient regeneration time means only data volume in which reproduction does not break off, even when 
an interruption period of data read for reproduction is the maximum. Specifically, it is considered as data volume for 1 second 
supposing a case where division accompanying read-out of AV information is jumped (a maximum of 1 second). 
[017t]Next, the video decoder 116 and the audio decoder 115 are started (Step 903). It is confirmed whether an end of 
reproduction is directed from a user (Step 904). If not directed, AV information for reproduction is read (Step 905). It will end, if 
an end of reproduction is directed. 

[0172]The <2nd example>, next the 2nd example in this invention are described. A difference from the 1st example mentioned 
above is the point of rewriting the whole RU by this example to the 1st example rewriting only PRU. Since this example is 
similar with the 1st example, it is extracted in a point of difference and described below. A definition in the 1st example is used 
for a sign which is not newly defined. 

[0173]Since composition of an AV stream in <gestait of AV stream> this example is completely the same as that of the 1st 
above-mentioned example, explanation is omitted. 
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[0174]A deciding method of RU regeneration time in a stream corresponding to un-[ <disk arrangement deciding method> 
postrecording ] is as common as the 1st above-mentioned example. 

[01 75] Next, a deciding method of RU regeneration time in a stream corresponding to postrecording is explained. Like the 1st 
example, supposing a reference device model and a reference postrecording algorithm, when it postrecords using them, in this 
deciding method, RU regeneration time is decided that seamless reproduction does not fail for compatibility reservation between 
apparatus. 

[0176]About a reference device model, the same composition as a thing of the 1st example mentioned above with drawing 7 is 
taken. However, in the 2nd example, the whole RU is transmitted to being only an ECC block in which being transmitted to the 
buffer 504 for postrecording from the track buffer 502 in the 1st example contains PRU. Not only an ECC block that contains 
PRU at the time of record on a disk of postrecording data but the whole RU is recorded. 

[0177]Next, a reference postrecording algorithm is explained using drawi ng 12 . Numbers from (1) to (5) in drawing 12 are 
equivalent to numbers from (1) to (5) under following explanation. The outline of an algorithm is as follows. 
[0178](1) Read data for reproduction. (2) Perform access to RU#N at the same time encoding of audio information 
corresponding to RU#N which is Nth RU is completed. (3) Record RU#N for data of the buffer 504 for postrecording. (4) Return 
to the original reading position. (5) Resume read-out of data for reproduction. The above operation is repeated. 
[0179]When it postrecords in said reference device model using said reference postrecording algorithm, it is < type like the 1st 
example. By filling 1>. It can guarantee that there are not overflow of the buffer 504 for postrecording and underflow of the 
track buffer 502. 

[0180]In the 2nd example, it is < type. Trfi) in 1> is < type. It is as common as 3>. Tw(i) in <the formula 1> is Tw(i)=2 Ta+Te(i)x 
(Rv+Ra+Rp)/Rs... < type 16> Here, the 1st paragraph of the right-hand side shows both-way access time to RU#i. The 3rd 
paragraph of the right-hand side expresses time for recording RU#i on a disk. Since it comprises an ECC block of integer 
pieces, RU is < type. A paragraph like the 4th paragraph of the right-hand side of 4> is unnecessary. 

[0181K type It is < type to 1>. 3> and < type When 16> is substituted and it solves by Te(i), it is condition Te(i)>=3Ta/(Rs-2 
(Rv+Ra+Rp)) of Te(i) which can guarantee real-time postrecording... < type 17> is obtained. 

[0182]That is, RU regeneration time lower limit Temin in which a postrecording guarantee is possible is Temin=3Ta/(Rs~2 
(Rv+Ra+Rp))... < type It becomes 1 8>. 

[0183]At this time, the upper limit Temax of RU regeneration time is set up as follows. 

Temax=Temin+Tvmax ... < type A reason for setting upper limit as 19>RU regeneration time is the same as a reason explained in 
the 1st example. As the 1st example explained, it is not concerned with the bit rate of an AV stream based on a possible 
maximum bit rate, but is good as fixed in the maximum regeneration time. 

[01 84] Although a continuous recording unit is managed by regeneration time in this example, it cannot be overemphasized that 
it may manage in record section size which multiplied regeneration time by the bit rate of data. 

[01 85] Although it assumes moving a pickup to RU of a division jump and the past asynchronously in this example, it may 
assume that it carries out synchronously like the 1st example, and Temin may be set up. 

[0186]<Track buffer sizeX next size of the track buffer 502 required at the time of postrecording are explained. Here, it does 
not take into consideration about disturbance, such as a shock. Like the 1st example, required size increases, so that dispersion 
in an interval of timing which shifts from regenerative data read-out to PRU record is large. 

[0187]Here, a case which is RU#N+1 which is the following RU where it is said that postrecording data recording processing ((2) 
- (4) of drawing 1 2 ) of RU#N will be completed by the time it carries out a postrecording data recording preparation completion 
is considered like the 1st example from a postrecording data recording preparation completion of RU#N which is arbitrary RUs. 
Unlike the 1st example, postrecording data recording here refers to record of the whole RU. 

[0188]In this case, the track buffer 502 serves as capacity corresponding to regeneration time of two postrecording data 
recording and division jump 2 batch for the reason as explanation given in the 1st example capacity of a required track buffer is 
the same. That is, the size Lt of the required track buffer 502 is < type. It is expressed with 11>. 

[0189]Here Ttmax=Tvmaxx /(Rv+Ra+Rp) Rs, Twmax=2 Ta+Temaxx(Rv+Ra+Rp)/Rs is substituted for <the formula 11>, and it is 
L>=(2 Temax+Tvmax) (x(Rv+Ra+Rp)+(Tvmax+6Ta) xRs) x(Rv+Ra+Rp)/Rs... < type 20> is obtained. 

[0190]Next, size of the buffer 504 for postrecording which is needed at the time of postrecording is explained. For a reason 
explained in the 1st example, size of the buffer 504 for postrecording is needed by 3RUs. Therefore, the size Lp of the buffer 
504 for postrecording is Lp>=3xTemaxx (Rv+Ra+Rp)... < type It becomes 21 >. 

[0191]At the time of record, since it is the same as that of the 1st example, processing at the time of reproduction is omitted. 
Processing at the time of postrecording differs from the 1st example the following point. First, in Step 803, in the 1st example, 
only when PRU is read, a data transfer from the buffer 110 for reproduction to the buffer 111 for postrecording is performed, 
but by this example, it transmits about all the read data. 

[0192]Next, although only an ECC block containing PRU is recorded on a disk in the 1st example in Step 808, it records about 
all VU for postrecording in this example. 

[0193]RU reproduction lower limit and < type which are obtained by <the formula 17> in a system to carry out although it is 
proper use with this example and the 1st example RU reproduction lower limit obtained by 9> is computed, and RU reproduction 
lower limit should just adopt a direction which becomes small. Because, the one where RU is shorter is hard to attach 
restriction of arrangement etc. 

[0194]The <3rd example> In the 1st and 2nd examples mentioned above, although premised on distributing and recording an AV 
stream on a disk per RU, in apparatus with long pickup transit time, a case where postrecording is impossible can be considered 
by these methods. 

[0195]The 3rd example in this invention is making it continuously arranged on a disk only within an AV stream of postrecording 
correspondence in such a case, reduces maximum time of pickup transit time, and postrecords possible also by apparatus with 
long pickup transit time. 

[0196]About a gestalt of an AV stream, it is as common as the 1st above-mentioned example. However, about an AV stream 
corresponding to postrecording, one AV stream comprises one RU. 

[0197]Record of an AV stream corresponding to processing at time of record> postrecording is performed by the same method 
as the 1st example. However, in the 1st example, when record of continuously recordable free space is completed, when the 1st 
record of continuously recordable free space is completed, it differs in that record is ended to moving to the next free space 
and continuing record, at this example. 
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[01 98]<Processing at time of postrecording> postrecording processing is performed in the same procedure as the 1st example. 
However, since there is no unit of RU, timing which starts postrecording data recording is determined by one method of the 
following. 

[0199]First r the 1st method is explained. The 1st method is < type on the assumption that only an ECC block containing PRU is 

recorded like the 1st example. Postrecording data recording is started at intervals of Temin obtained by 6>. 

[0200] However, in the 1st example, although Ta was the greatest time that read-out from a disk and record stop, by this 

example, it becomes what doubled seek time and latency speed of about hundreds of tracks from tens tracks. 

[0201] Next, the 2nd method is explained. Like the 2nd example, the 2nd method is < type on the assumption that main audios 

other than a postrecording audio and a video data are also rewritten. Postrecording data recording is started at intervals of 

Temin obtained by 13>. 

[0202] However, in the 2nd example, although Ta was the greatest time that read-out from a disk and record stop, by this 
example, it becomes what doubled seek time and latency speed of about hundreds of tracks from tens tracks. 
[0203]The <4th example> In an example of the 1st thru/or 3 mentioned above, although premised on performing audio 
information record on a disk in parallel to an audio input at the time of postrecording, when it is apparatus with long pickup 
transit time, it is difficult to perform such control. The 4th example of this invention assumes such a case. 
[0204]About a gestalt of an AV stream, it is as common as the 1st above-mentioned example. Regeneration time per RU is 
related with a stream corresponding to postrecording, and is < type like a stream corresponding to un-[ postrecording]. It 
determines based on 10>. Since it is the same as that of the 1st example, processing at the time of record and reproduction is 
omitted. 

[0205]Processing when postrecording is directed is explained along with a flow chart of drawing 13 from a <processing at time 
of postrecording> user. Here, QuickTime management information about an AV stream which is already the target of 
postrecording shall be read into RAM 102. 

[0206]First, data for playback is read from a head of VU on a disk including a postrecording starting position (Step 1301). At this 
time, Step 1301 is repeated until it reads data for sufficient regeneration time (Step 1302). Here, data for sufficient regeneration 
time means only data volume in which reproduction does not break off, even when an interruption period of data read for 
reproduction is the maximum. 

[0207]When PRU is read, an ECC block (PRU block) containing PRU is sent to the buffer 111 for postrecording. In order to 
manage PRU in the buffer 1 1 1 for postrecording at this time, it holds to RAM 102 by using a group of reproduction time of onset 
(relative time from a head of an AV stream) of each PRU in the buffer 111 for postrecording, and an address in inside of the 
buffer 111 for postrecording as a table. 

[0208]Next, the video decoder 116, the audio decoder 115, and the audio encoder 117 are started (Step 1303). The audio 
encoder 117 encodes a sampled voice waveform to AAU, and sends it to the multiplexer 113 with a cycle of AAU. 
[0209]ln that case, relative time from a head of an AV stream is added about each AAU. The multiplexer 113 stores AAU in a 
PRU block in the buffer 1 1 1 for postrecording based on time added to AAU. 

[0210]Next, it is confirmed whether an end of postrecording is directed from a user (Step 1304). Data for reproduction is read 
like Step 1301 until encoding of PRU is completed, if not directed (Step 1305). The following processings are performed as long 
as an unrecorded PRU block is in the buffer 111 for postrecording (Step 1306), if an end of postrecording is directed. 
[0211]First. it asks for an address on the optical disc 106 which should record the PRU block using QuickTime management 
information, i.e., an address with which the PRU block was recorded from the first, from playback time of onset of the PRU 
currently held on a table on RAM 102. 

[0212]Next, the pickup 107 is moved to the address (Step 1307), and an ECC block containing the PRU is recorded on the 
optical disc 107 (Step 1308). If an unrecorded PRU block is lost, finally QuickTime management information will be recorded on 
a disk (Step 1309). 

[0213]In the above postrecording processing, after postrecording all the PRU(s), it is recording, but PRU recordable during 
postrecording is recording and it is possible to reduce waiting time after postrecording. Such processing is explained along with 
a flow chart of drawin g 14. QuickTime management information about an AV stream which is already the target of postrecording 
here shall be read into RAM 102. 

[02 14] First, data for playback is read from a head of VU on a disk including a postrecording starting position (Step 1401). At this 
time, Step 1401 is repeated until it reads data for sufficient regeneration time (Step 1402). Here, data for sufficient regeneration 
time means only data volume in which reproduction does not break off, even when an interruption period of data read for 
reproduction is the maximum. 

[0215]When PRU is read, an ECC block (PRU block) containing PRU is sent to the buffer 111 for postrecording. In order to 
manage PRU in the buffer 1 1 1 for postrecording at this time, it holds to RAM 102 by using a group of reproduction time of onset 
(relative time from a head of an AV stream) of each PRU in the buffer 111 for postrecording, and an address in inside of the 
buffer 111 for postrecording as a table. 

[0216]Next, the video decoder 116, the audio decoder 115, and the audio encoder 117 are started (Step 1403). The audio 
encoder 117 encodes a sampled voice waveform to AAU, and sends it to the multiplexer 113 with a cycle of AAU. In that case, 
relative time from a head of an AV stream is added about each AAU. 

[0217]The multiplexer 113 stores AAU in a PRU block in the buffer 1 1 1 for postrecording based on time added to AAU. If it 
finishes storing AAU in PRU of the last in RU to the last, an end of encoding of RU will be notified to the host CPU 101. 
[02l8]Next, it is confirmed whether an end of postrecording is directed from a user (Step 1404). Data for reproduction is read 
like Step 1301 until encoding of PRU is completed, if not directed (Step 1409). 

[0219]lf an end of PRU encoding is notified from a multiplexer part (Step 1405) It is judged whether the PRU is recordable (Step 
1406). The trial calculation of time which the PRU record takes from a position and physical relationship of PRU of the present 
pickup is specifically made, and as compared with the present buffer residue for reproduction, if a buffer for reproduction does 
not become close to empty or empty by PRU record, it is judged that record is possible. 

[0220]When it is judged that record is possible, it asks for an address on the optical disc 106 which should record the PRU 
using QuickTime management information, i.e., an address with which the PRU was recorded from the first, from playback time 
of onset of PRU contained in the RU currently held on a table on RAM 102. The pickup 107 is moved to the address (Step 1407), 
and an ECC block containing the PRU is recorded on the optical disc 107 (Step 1408). 

[0221 ]The following processings are performed as long as an unrecorded PRU block is in the buffer 1 11 for postrecording (Step 
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1410), if an end of postrecording is directed. First, it asks for an address on the optical disc 106 which should record the PRU 
block using QuickTime management information, i.e., an address with which the PRU block was recorded from the first, from 
playback time of onset of the PRU currently held on a table on RAM 102. 

[0222]Next, the pickup 107 is moved to the address (Step 1411), and an ECC block containing the PRU is recorded on the 
optical disc 107 (Step 1412). If an unrecorded PRU block is lost, finally QuickTime management information will be recorded on 
a disk (Step 1413). 

[0223]The <5th example> Although an example of the 1st thru/or 3 mentioned above is recording directly audio information 
inputted at the time of postrecording on corresponding PRU, it may be difficult to perform such control in apparatus with long 
pickup transit time. Supposing such a case, the 5th example in this invention records on a temporary field on a disk at the time 
of postrecording, and moves to original PRU after postrecording. 

[0224]About a gestalt of an AV stream, it is as common as the 1st above-mentioned example. Regeneration time per RU is 
related with a stream corresponding to postrecording, and is < type like a stream corresponding to un-[ postrecording]. It 
determines based on 10>. Since it is the same as that of the 1st example, processing at the time of record and reproduction is 
omitted. 

[0225]Processing when postrecording is directed is explained along with a flow chart of drawing 15 from a <processing at time 
of postrecording> user. Here, QuickTime management information about an AV stream which is already the target of 
postrecording shall be read into RAM 102. 

[0226] First, data for playback is read from a head of VU on a disk including a postrecording starting position (Step 1501). At this 
time, Step 1501 is repeated until it reads data for sufficient regeneration time (Step 1502). Here, data for sufficient regeneration 
time means only data volume in which reproduction does not break off, even when an interruption period of data read for 
reproduction is the maximum. 

[0227]When PRU is read, an ECC block (PRU block) containing PRU is sent to the buffer 111 for postrecording. In order to 
manage PRU in the buffer 111 for postrecording at this time, it holds to RAM102 by using a group of reproduction time of onset 
(relative time from a head of an AV stream) of each PRU in the buffer 111 for postrecording, and an address in inside of the 
buffer 111 for postrecording as a table. 

[0228]Next, the video decoder 116, the audio decoder 115, and the audio encoder 117 are started (Step 1503). The audio 
encoder 117 encodes a sampled voice waveform to AAU, and sends it to the multiplexer 113 with a cycle of AAU. In that case, 
relative time from a head of an AV stream is added about each AAU. 

[0229]The multiplexer 1 13 stores AAU in a PRU block in the buffer 1 1 1 for postrecording based on time added to AAU. The 
multiplexer 113 stores AAU in PRU in the buffer 111 for postrecording based on time added to AAU. 

[0230]Next, it is confirmed whether an end of postrecording is directed from a user (Step 1504). If not directed, the pickup 107 
is moved to following VU (Step 1505), and data for reproduction is read like Step 802 (Step 1506). 

[0231]When a certain PRU block is after [ from a postrecording start ] the Nth piece in the buffer 111 for postrecording now 
(Step 1507), The pickup 107 is moved to a head of VU read immediately before (Step 1508), and the oldest PRU block in the 
buffer 111 for postrecording is recorded temporarily (Step 1509). 

[0232]It records on RAM 102 which PRU was temporarily recorded where on that occasion. Above-mentioned N determines 
postrecording data to the data for reproduction based on the greatest time that becomes recordable, after reading data for 
reproduction. 

[0233]The next processing is performed as long as PRU recorded temporarily remains (Step 1510), if an end of postrecording is 
directed. First the pickup 107 is moved to a position of PRU recorded temporarily (Step 151 1), A PRU block is read (Step 
1512), the pickup 107 is moved to a position of PRU which should record the PRU essentially (Step 1513), and a PRU block is 
recorded (Step 1514). 

[0234]Afthough written for every PRU here, it cannot be overemphasized that read-out and record may be continuously 
performed about two or more PRU(s). 

[0235]The next processing is performed, as long as a PRU block remains in the buffer 111 for postrecording if movement at an 
original place of PRU recorded temporarily finishes next (Step 1515). It asks for an address with which the PRU block was 
recorded from the first using QuickTime management information from reproduction time of onset of PRU added to a PRU 
block, The pickup 107 is moved to the address (Step 1516), and the PRU block is recorded (Step 1517). If an unrecorded PRU 
block is lost, finally QuickTime management information will be recorded on a disk (Step 1518). 

[0236]Although another field in the same stream is used in consideration of a case where there is no free space in a disk, in this 
example as a field which records a PRU block temporarily, if it is near the present reading position, it is clear that it may be 
outside the same stream. 

[0237]In this example, although semiconductor memory and an optical disc like a buffer for postrecording are used as a medium 
which records a PRU block temporarily, it cannot be overemphasized that you may be the other recording media, such as a hard 
disk. 

[0238]The <6th example>, next the 6th example in this invention are described with drawing 16 . 

[0239]<a gestalt of an AV stream> — composition of an AV stream in this example is first explained using drawing 16 . There are 
a stream and a stream corresponding to un-[ postrecording ] corresponding to postrecording in an AV stream. A stream 
corresponding to un-[ postrecording] comprises a unit which multiplexed video and an audio for about 1 second. Here, the unit 
is called Video Unit (VU). 

[0240] Here, about composition of VU, since it is common, explanation is abbreviated to VU in a stream corresponding to un- 
[ postrecording] in the 1st example mentioned above. 

[024l]On the other hand, a stream corresponding to postrecording multiplexes Post Recording Unit (PRU) which is a field for 
storing postrecording data for every VU of integer pieces to a stream corresponding to un-[ postrecording ], as shown in 
drawingJ6. Audio information for postrecording reproduced at the same time as VU of a before [ the next PRU ] is stored in 
PRU. 

[0242]lt is located before VU to which PRU corresponds, that is, a thing with a small relative block number of a under [ a file ] 
is because there are few buffers for delay at the time of carrying out synchronous reproduction of AV information in VU and the 
audio information for postrecording in PRU and they end. 

[0243] Here, it is referred to as Editable Unit (EU) in accordance with PRU and VU of integer pieces by which synchronous 
reproduction is carried out. An interval which multiplexes PRU is connected with the implementability of postrecording, and a 
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deciding method of a multiplexing interval is later mentioned for it. 

[0244]Inside of EU (the EU head is also included.) However, division which removes a head of an AV stream shall consider it as 
a maximum of 1 time, and PRU shall be continuously recorded on a disk. By this, a minimum of the EU regeneration time can be 
lowered so that it may mention later. 

[0245]About a deciding method of area size of PRU, since it is common, explanation is abbreviated to the 1st example. 
[0246]A <disk arrangement deciding method>, next a deciding method of an interval which multiplexes PRU in a stream 
corresponding to postrecording are explained. A device (reference device model) which serves as a standard like the 1st 
example in this deciding method, When it postrecords by next using them supposing a postrecording algorithm (reference 
postrecording algorithm) used as a standard, a multiplexing interval is decided that seamless reproduction does not fail. 
[0247] Here, about a reference device model, since it is common, explanation is abbreviated to the 1st example. 
[0248]Next t a reference postrecording algorithm is explained using draw ing 17 . Numbers from (1) to (11) in drawing 17 are 
equivalent to numbers from (1) to (11) under following explanation. The outline of an algorithm is as follows. 
[0249](1) Read data for reproduction. (2) Perform access to PRU (N) at the same time encoding of audio information 
corresponding to PRU (N) which is Nth PRU is completed. (3) Record PRU (N) on a disk. (4) Return to the original reading 
position. 

[0250](5) Read data for reproduction. (6) Perform access to PRU (N+1) at the same time encoding of audio information 
corresponding to PRU (N+1) which is the N+1st PRU(s) is completed. (7) Record PRU (N+1) on a disk. (8) Return to the original 
reading position. (9) Read data for reproduction. (10) When data for reproduction has a divided point, seek at the head of the 
next continuation field. (11) Resume read-out of data for reproduction. The above operation is repeated. 
[0251]In said reference device model, if the following conditions are fulfilled when it postrecords using said reference 
postrecording algorithm, it can guarantee that there are not overflow of the buffer 504 for postrecording and underflow of the 
track buffer 502. 

[0252]The condition the maximum regeneration time about EU#i which is arbitrary EU in an AV stream Te(i), When maximum 
recording time of PRU#i which is PRU in Tr(i) and EU#i about the maximum reading time including a division jump is made into 
Tw(i), it is that <the formula 1 > is materialized like the 1st example. 

[0253]Since record on a disk of postrecording data is performed synchronizing with the completion of PRU encoding at this 
time, data in the buffer 504 for postrecording does not accumulate, and there is also no overflow of the buffer 504 for 
postrecording. 

[0254]TKD in <the formula 1> is TKi)=Te(i)x(Rv+Ra)/Rs+Te(i)xRp/Rs+Ta... It becomes <the formula 22>. 

[0255]The 1st paragraph of the right-hand side and the 2nd paragraph express VU reading time and PRU reading time in EU, 

respectively. The 3rd paragraph of the right-hand side expresses access time by division jump accompanying read-out. Since 

division is a maximum of 1 time all over EU, it is the access time of a draft. 

[0256]Tw(i) is Tw(i)=2 Ta+Te(i)xRp/Rs+Ty... It becomes <the formula 23>. 

[0257]Here, the 1st paragraph of the right-hand side shows both-way access time to PRU. Using maximum-access-time Ta for 
access time of a round trip of PRU is based on the same reason as the 1st example. 

[0258]The 2nd paragraph of the right-hand side expresses time for recording PRU on a disk. Ty which is the 3rd paragraph of 
the right-hand side expresses maximum recording time other than postrecording data in an ECC block in which PRU both ends 
are included, and serves as Ty=2x32 KB /, and Rs. Since not both ends of PRU are necessarily in agreement with an ECC block 
boundary, a reason which needs such a paragraph is for recording mostly by a maximum of 2 ECC blocks from size of PRU at 
the time of PRU record. 

[0259] Since he is trying to record PRU continuously on a disk as mentioned above, access under PRU record is not generated. 
It becomes possible to be able to shorten time accompanying PRU record and to hold down a lower limit of the EU regeneration 
time low as a result by this. 

[0260]When <the formula 22> and the <formula 23> are substituted for <the formula 1> and it solves by Te(i), it is condition Te 
(i)>=(3 Ta+Ty) (xRs)/(Rs-Rv-Ra-2Rp) of Te(i) which can guarantee postrecording... <The formula 24> is obtained. 
[026l]That is, the EU regeneration time lower limit Temin in which a postrecording guarantee is possible is Temin^S Ta+Ty) 
(xRs)/(Rs-Rv-Ra-2Rp)... It becomes <the formula 25>. 

[0262]At this time, the upper limit Temax of the EU regeneration time is set up as follows. 

Temax=(3 TaxRs)/(Rs-Rv-Ra-2Rp)+Tvmax ... the <formula 26> — here, Tvmax is the maximum regeneration time of VU. 
Setting up upper limit is based on a reason explained in the 1st example. If restriction of the above [ the EU regeneration time ] 
is filled, immobilization or variable will be available for VU regeneration time in a stream. 

[0263]ln this example, although the number of times of division in inside of EU (the EU head is also included) is made into a 
maximum of 1 time, it does not matter as for the arbitrary number of times N. Since continuation region length can be relatively 
shortened by this, there is an advantage that flexibility of arrangement increases. However, it is necessary to change so that Ta 
of the 3rd paragraph of the <formula 3> right-hand side may be multiplied by N. 

[0264]In this example, although the number of times of division in inside of EU (the EU head is also included) is made into a 
maximum of 1 time, it may restrict as a head of EU, i.e., PRU, is certainly included once or more to each continuation field which 
constitutes an AV stream. Or it may restrict to each continuation field as certainly perfect EU is included. 
[0265]In immobilization of VU regeneration time within a stream, it may restrict with the minimum number of VU contained to 
each continuation field. Or when the EU regeneration time is fixed value Te within a stream, continuation region length may be 
restricted more than MxTex (Rv+2Ra). M is one or more integers. 

[0266]And although regeneration time of EU is set up in this example, when a position of division is limited to a head of EU, 
regeneration time of a continuation field will be set up and one variation from which AV stream composition differs compared 
with the 1st example can also be considered again. 

[0267]<Buffer size>, next size of the track buffer 502 required at the time of postrecording are explained. Although a view is the 
same as that of the 1st example, Ttmax and Twmax in <the formula 1 1> from a difference in AV stream composition, 
respectively Ttmax=TemaxxRp/Rs+Tvmaxx(Rv+Ra)/Rs, Becoming Twmax=2 Ta+Ty+TemaxxRp/Rs, the required track buffer 
size Lt is Lt>=(3 Temax xRp+Tvmaxx(Rv+Ra)+(6Ta+2 Ty+Tvmax) xRs) x(Rv+Ra+Rp)/Rs... It becomes <the formula 27>. 
[0268]Although it assumes moving a pickup to RU of a division jump and the past asynchronously in this example for a reason 
explained in the 1st example, Temin may be set up on the assumption that movement of a pickup to RU of a division jump and 
the past is performed synchronously. In this case, < type What is necessary is to remove the 3rd paragraph of the right-hand 
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side of 22>, and just to think. What is necessary is just to remove a paragraph of Ta in <the formula 11> about track buffer size. 



[0269]In this example, although only an ECC block in which PRU is contained as a reference postrecording algorithm is 
recorded, a reference postrecording algorithm which carries out re-recording of the whole AV stream may be used like the 2nd 
example. In that case, the 2nd paragraph of the right-hand side of <the formula 23> serves as Te(i)x(Rv+Ra+Rp)/Rs. What is 
necessary is just to set Twmax in <the formula 1 1> to 2 Ta+Ty+Temaxx(Rv+Ra+Rp)/Rs about track buffer size. 
[0270]<Processing at the time of record>, next processing when recording is directed from a user are explained. Since a flow of 
processing is the same as the 1st example, it explains using drawing 9 . AV streams recorded at this time are bit rate Rv-5Mbps 
of video, and bit rate Ra=256k bps of an audio, and presuppose that it is a stream corresponding to postrecording of VU 
regeneration time immobilization. Management information of a file system shall already be read on RAM. 
[0271]First, it opts for composition of a stream, or composition of a continuation field (Step 701). When 1 VU is constituted 
from 15 1GOP, Rv=5Mbps, Ra=256k bps, and Tvmax= about 0.5 second are substituted for <the formula 25> and the <formula 
26> for Rs=20Mbps, and Ta= 1 second, and less than the more than range 4.22 second 4.72 second of Te(i) is obtained. It 
becomes the time of Te(i)= 4.5 seconds to fulfill this condition in Tvmax= about 0.5 second, and PRU will be inserted for every 
nine VU. 

[0272]In MPEG-1 audio layer-II, at the time of bit rate 256k bps, the regeneration time Taf of AAU will be 0.024 second, size is 
set to 768 bytes, and area size of PRU at this time is set to 144384 bytes. In a continuation field, nine VU is made to be 
contained. 

[0273]Continuously recordable free space is looked for for nine VU and one PRU. Specifically, 9xTvmaxx(Ra+Rv)+9xTvmaxxRa, 
i.e., continuous free space of 24.8 or more Mbit, is looked for with reference to Space Bitmap on RAM102. If it does not exist, a 
user is told about the ability to stop recording and not record it (Step 702). 

[0274]Next, the audio encoder 117 and the video encoder 118 are started, respectively (Step 703). It confirms whether the 
above data is stored in a buffer for record by 1 ECC block (32 KB) (Step 704), and while being accumulated, Step 708 is 
repeated from Step 705. 

[0275]If accumulated, empty situations of an ECC block on a disk recorded on the next will be investigated with reference to 
Space Bitmap on RAM (Step 705). If there is no opening, continuous free space which can record nine VU and PRU(s) will be 
looked for (Step 707), a pickup will be moved to a head of the free space (Step 708), and data for 1 ECC block in the buffer 111 
for record will be recorded on a disk (Step 706). 

[0276] On the other hand, if data is not stored in the buffer 111 for record, it confirms whether an end of record is directed 
(Step 709), and Step 704 will be performed if it is not the end of record. 

[0277]The following steps are performed when an end of record is directed. First, about data which is less than 32 KB in a 
buffer for record, dummy data is added to an end and it is made 32 KB (Step 710). Next, the data is recorded on a disk (Step 
711 - Step 714). QuickTime management information and file system management information on RAM102 are recorded on the 
optical disc 106 (Step 715 - Step 716). 

[0278]Operation of the audio encoder 117 and the video encoder 118 which are parallel with the above processing, or the 
multiplexer 113 is explained. Each encoder sends an encoding result to the multiplexer 113, and a multiplexer stores them in the 
buffer 114 for multiplexing. 

[0279]If data for 1 VU, i.e., 1GOP, and AAU reproduced synchronizing with it are accumulated in the buffer 114 for multiplexing, 
the multiplexer 113 will send 1-VU data to the buffer 111 for record. If that VU is the 9xi-th VU (i is zero or more integers) at 
this time, PRU with above-mentioned size will be previously sent to the buffer 1 11 for record. 

[0280] Reporting that data for 1 VU has been encoded to the host CPU 101, the host CPU 101 updates QuickTime management 
information on RAM 102 based on a number and size of GOP or AAU which constitute VU. 

[028l]<Processing at the time of postrecording>, next processing when postrecording is directed from a user are explained. 
Since a flow of processing is the same as the 1st example, it explains using drawing 10 . Here, QuickTime management 
information about an AV stream which is already the target of postrecording shall be read into RAM 102. 

[0282]Rrst, it is reported that it investigates whether the QuickTime movie comprises a stream corresponding to postrecording 
of only one file, otherwise, cannot postrecord to a user (Step 801). It is because what carried out non-destroying edit of the 
streams by which this was independently recorded on a disk does not have a guarantee which fulfills conditions for 
postrecording mentioned above. 

[0283]Data for playback is read from a head of PRU on a disk including a postrecording starting position (Step 802). At this 
time, Step 802 is repeated until it reads data for sufficient regeneration time (Step 803). 

[0284]Here, data for sufficient regeneration time means only data volume in which reproduction does not break off, even when 
an interruption period of data read for reproduction is the maximum. Specifically, it is considered as data volume for 4 seconds 
supposing a case where division accompanying record (the worst about 3 seconds) of PRU and read-out of AV information is 
jumped continuously (worst 1 second). 

[0285]When PRU is read, an ECC block containing PRU is sent to the buffer 111 for postrecording. In order to manage PRU in 
the buffer 111 for postrecording at this time, it holds to RAM 102 by using a group of reproduction time of onset (relative time 
from a head of an AV stream) of each PRU in the buffer 1 1 1 for postrecording, and an address in inside of the buffer 111 for 
postrecording as a table. 

[0286]Next, the video decoder 116, the audio decoder 115, and the audio encoder 1 17 are started (Step 804). The audio 
encoder 117 encodes a sampled voice waveform to AAU, and sends it to the multiplexer 113 with a cycle of AAU. In that case, 
relative time from a head of an AV stream is added about each AAU. 

[0287]The multiplexer 113 stores AAU in PRU in the buffer 111 for postrecording based on time added to AAU. If it finishes 
storing AAU in PRU to the last, an end of encoding of PRU will be notified to the host CPU 101. Next, it is confirmed whether 
an end of postrecording is directed from a user (Step 805). Data for reproduction is read like Step 802 until encoding of PRU is 
completed, if not directed (Step 809). 

[0288]When encoding of a certain PRU in the buffer 1 1 1 for postrecording is completed (Step 806), It asks for an address on 
the optical disc 106 which should record the PRU using QuickTime management information, i.e., an address with which the PRU 
was recorded from the first, from playback time of onset of the PRU currently held on a table on RAM102. The pickup 107 is 
moved to the address (Step 807), and an ECC block containing the PRU is recorded on the optical disc 107 (Step 808). 
[0289]On the other hand, if an end of postrecording is directed, it will wait for the completion of encoding of PRU under present 
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encoding (Step 810), a pickup will be moved in quest of a recording address of the PRU (Step 81 1), and PRU will be recorded 
(Step 812). Finally, QuickTime management information is recorded on a disk (Step 813). 

[0290]<Processing at the time of reproductionX next processing when reproduction is directed from a user are explained. Since 
a flow of processing is the same as the 1st example, it explains using drawing 1 1 . QuickTime management information about an 
AV stream which is already the reproductive target here shall be read into RAM 102. 

[0291]Data for playback is read from a head of PRU on the optical disc 107 including a postrecording starting position (Step 
901). At this time. Step 901 is repeated until it reads data for sufficient regeneration time (Step 902). 

[0292] Here, data for sufficient regeneration time means only data volume in which reproduction does not break off, even when 
an interruption period of data read for reproduction is the maximum. Specifically, it is considered as data volume for 1 second 
supposing a case where division accompanying read-out of AV information is jumped (a maximum of 1 second). 
[0293] Next, the video decoder 1 1 6 and the audio decoder 115 are started (Step 903). It is confirmed whether an end of 
reproduction is directed from a user (Step 904). If not directed, AV information for reproduction is read (Step 905). It will end, if 
an end of reproduction is directed. 

[0294]The <7th example>, next the 7th example in this invention are described with dra wing 18 t hru/or d rawing 20. A difference 
between an example of the 1st thru/or 6 and the 7th example is at a point which does not multiplex a field which stores 
postrecording data to an AV stream. It differs in that it not only performs record of subaudio information, reproducing a video 
data and main audio information, but it assumes carrying out independently. It differs in that it is taking into consideration 
carrying out synchronous reproduction of the BGM data specifically recorded separately to a video data and main audio 
information by non-destroying edit. 

[0295] Composition of an AV stream in <gestalt of AV stream> this example is explained. A stream (AV multiplexed stream) 
which multiplexed an audio and video, and a stream (audio stream) which comprises only audio information exist in an AV 
stream. Since composition of AV multiplexed stream is the same as that of a stream corresponding to un-[ postrecording] in 
the 1st above-mentioned example, explanation is omitted here. 

[0296] Postrecording audio information is stored in an audio stream, and it comprises AAU of integer pieces. Although AV 
multiplexed stream and an audio stream are stored in another file, respectively, they may be stored in the same file. When a 
position of division is limited to a head of VU, a continuation field here becomes equivalent to the above-mentioned RU. 
[0297]A deciding method of composition of each continuation field at the time of distributing and arranging a <disk arrangement 
deciding method>, next an above-mentioned AV stream to two or more continuation fields on a disk is explained. In the 1st, 2nd, 
and 5th example, in the case of postrecording, to deciding composition of a continuation field that reproduction does not break 
off in this deciding method. A reproduction algorithm (reference playback algorithm) used as a device (reference device model) 
used as a standard and a standard is assumed, Even if it plays an audio stream synchronizing with AV multiplexed stream, 
composition of a continuation field is decided that neither video nor an audio breaks off. 

[0298]The reason is explained below. When a field for recording postrecording audio information is multiplexed to an AV stream 
like the 1st, 2nd, and 5th example at the time of recording, What is necessary is just to read sequentially from a head of AV 
multiplexed stream, when carrying out synchronous reproduction of a video data, main audio information, and the postrecording 
audio information. 

[0299]When postrecording audio information has not multiplexed in AV multiplexed stream like this example to it, As well as the 
time of postrecording when carrying out synchronous reproduction of a video data, main audio information, and the 
postrecording audio information, it is necessary to go back and forth between AV multiplexed stream and postrecording audio 
information. 

[0300]In this example, it also assumes carrying out synchronous reproduction of AV multiplexed stream recorded independently 
and the audio stream by non-destroying edit, and flexibility of record is high. Therefore, it is severe as conditions for a direction 
at the time of playback to make neither video nor an audio break off, but to be reproduced from the time of postrecording. 
Therefore, a continuation field must be decided on the basis of the time of not postrecording but reproduction. 
[0301]About a reference device model, since it is the same as that of a thing of the 1st example mentioned above with dra wing 
7, only a reference playback algorithm is explained using drawing 18 . Numbers from (1) to (6) in drawing 18 are equivalent to 
numbers from (1) to (6) under following explanation. 

[0302]The outline of an algorithm is as follows. (1) Read data for reproduction from the AV multiplexed stream 1001. (2) Perform 
access to the audio stream 1002 at the same time decoding of data with regeneration time equivalent to N VU of the audio 
stream 1002 is completed. An access position is the part which ended read-out of the audio stream 1002 last time. 
[0303](3) Read AAU with regeneration time equivalent to N VU. (4) Return to the original reading position in the AV multiplexed 
stream 1001. (5) Read data for reproduction. (6) Perform access to the audio stream 1002 at the same time decoding of data 
with regeneration time equivalent to N VU of the audio stream 1002 is completed. The above operation is repeated. 
[0304]In said reference device model, if the following conditions are fulfilled when it postrecords using said reference 
postrecording algorithm, it can guarantee that there is no underflow of a buffer for reproduction. 

[0305]The condition is a/ways being able to read N VU and being able to read audio information equivalent to N VU moreover, 
while displaying N VU. 

[0306]That is, time required to read regeneration time per VU for Tav, and read N VU for TrN and Tra need to fill the following 
formula, when it is considered as time required for read-out of audio information with regeneration time equivalent to N VU. 
NxTav>=TrN+Tra ... the <formula 29> — TrN is explained first. 

[0307]In read-out, it is necessary to also take jump time of division into consideration. Here, in a continuation field, N or more 
VU is made to be contained. A division jump which read-out of regeneration time equivalent to N VU takes to this will be a 
maximum of 1 time. Here, TrN becomes TrN=Ta+NxTavx (Ra+Rv) when a main audio in VU and a maximum bit rate of video are 
set to Ra and Rv, respectively. 

[0308] Next, Tra is explained. Time concerning data read in an audio stream becomes (round trip access time to audio stream) + 
(audio information reading time)+ (access time xM for a division jump within an audio stream). M shows the number of times of a 
division jump under audio stream read-out here. 

[0309]lt becomes Tra=2 Ta+NxTavxRp/Rs+TaxM when the bit rate of audio information in an audio stream is set to Rp. Here, in 
each continuation field which constitutes an audio stream, if AAU beyond regeneration time equivalent to N VU is made to be 
contained, it will be set to M= 1 and will become Tra=3 Ta+NxTavxRp/Rs. 

[0310]The following formula will be obtained, if Tra and TrN are substituted for <the formula 29> and it collects by N. 
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N>=(4 TaxRs)/(Tavx (Rs-Rv-Ra-Rp)) ... It is <formula 30> Got blocked and each continuation field which constitutes AV 
multiplexed stream needs to consist of VU more than N which fills <the formula 30>, respectively. If this formula is transformed, 
it will become NxTav>=(4 TaxRs)/(Rs-Rv-Ra-Rp). Sfnce regeneration time Te of a continuation field is Te-NxTav, it serves as 
Te>=(4 TaxRs)/(Rs-Rv-Ra-Rp). 

[0311]On the other hand, each continuation field which constitutes an audio stream should just have the regeneration time 
equivalent to N or more VU in AV multiplexed stream which carries out synchronous reproduction. However, since synchronous 
reproduction of the audio stream may be carried out combining arbitrary AV multiplexed streams, each continuation field which 
constitutes an audio stream needs to have regeneration time with a margin. 

[0312]The regeneration time Tc specifically needs to fulfill the following conditions, when a maximum bit rate of an audio and 
video is set to Ramax and Rvmax. 

Tc>=(4 TaxRs)/(Rs-Rvmax-2Ramax) ... Size of the <formula 31> <buffer size>, next the track buffer 502 required at the time of 
synchronous reproduction of AV multiplexed stream and an audio stream is explained. About size required at the time of 
postrecording, it sets up based on the 1st example. 

[0313]It divides and explains to size Lt2 [ required for a video data, and size Lt1 / required for main audio information / and 
subaudio information ]. 

[0314]First, size required for main audio information and subaudio information is explained. It is considered to be a case where a 
division jump occurs immediately after a division jump occurs once and moreover returns during audio stream read-out at AV 
multiplexed stream read-out about main audio information and subaudio information that read-out of data breaks off most. 
[0315]Therefore, it is necessary to prepare size of only the track buffer 502 which can continue reproduction at worst in the 
meantime. The size Lt1 is Lt1 >=(Tra+Ta+Tav)x(Rv+Ra)... It becomes <the formula 32>. 

[031 6] Next, size required for subaudio information is explained. It is considered to be a case where a division jump occurs 
immediately after a division jump occurs once and moreover returns during AV multiplexed stream read-out at audio stream 
read-out about subaudio information that read-out of data breaks off most. 

[03 17] Therefore, it is necessary to prepare size of only the track buffer 502 which can continue reproduction at worst in the 
meantime. The size Lt2 is Lt1 >=(TrN+Ta+Tav+2xTa) x(Rv+Ra)... It becomes <the formula 33>. 

[0318]<Processing at the time of record>, next processing when recording is directed from a user are explained. Since a flow of 
processing is the same as that of a thing of drawing 9 explained in the 1st example, only a point of difference is explained. AV 
multiplexed stream recorded at this time presupposes that they are bit rate Rv=5Mbps of video, and bit rate Ra=256k bps of an 
audio. Management information of a file system shall already be read on RAM. 

[0319]First, composition of a continuation field is set up (Step 701). Supposing it constitutes 1 VU from 30 2GOP, Rv=5Mbps, 
Ra=256k bps, and Tav= about 1 second will be substituted for <the formula 30> for Rs=20Mbps, and Ta- 1 second, and it will be 
set to N>=5.43. Then, it is referred to as N= 6. That is, in each continuation field, six VU is made to be contained. 
[0320] At Step 702 and Step 707, a field which can record six or more VU is looked for. A multiplexer does not perform 
multiplexing of PRU. About other steps, since it is the same as that of the 1st above-mentioned example, the explanation is 
omitted. 

[0321]<Processing at the time of postrecording>, next processing when postrecording is directed from a user are explained 
along with drawing 19 . QuickTime management information about AV multiplexed stream which is already the target of 
postrecording shall be read into RAM 102. 

[0322]Data for reproduction is read from a head of VU of a postrecording starting position (Step 1101). Step 1101 is repeated 
until it reads data for sufficient regeneration time for data at this time (Step 1 102). 

[0323]Here, data for sufficient regeneration time means only data volume in which reproduction does not break off, even when 
an interruption period of data read for reproduction is the maximum. Specifically, it is considered as data volume for 4 seconds 
supposing a case where division accompanying record (the worst about 3 seconds) of PRU and read-out of AV information is 
jumped continuously (worst 1 second). 

[0324]Next, the video decoder 116, the audio decoder 115, and the audio encoder 118 are started (Step 1 103). The audio 
encoder 118 encodes a sampled voice waveform to AAU, and sends it to a multiplexer with a cycle of AAU. If encoding of audio 
information of regeneration time (i.e., 6 seconds) equivalent to six VU finishes, an end of encoding will be notified to a host CPU. 

[0325]It is confirmed whether an end of postrecording is directed from a user (Step 1 1 04). AV information for reproduction Is 
read until encoding is completed, if not directed (Step 1 106). 

[0326]If encoding is completed, a pickup will be moved to a recording position of an audio stream, and postrecording data will be 
recorded (Step 1107). Movement destinations are a head of free space continuous at the time of a postrecording start, and the 
postrecording data recording end position of last time [ it / or subsequent ones ]. 

[0327]When a maximum bit rate of an audio and video is set to 256 [kbps] and 15 [Mbps], respectively, From regeneration time 
of audio information which should be recorded continuously being 17.9 seconds from <the formula 18>, size of continuous free 
space is 17.9. [Second] x256 [kbps] More than =572800 [byte] is secured. When a termination of free space which continued 
into postrecording data recording is reached, free space where it continued more than 572800 [byte] is looked for, and record is 
continued from the head. 

[0328]lf an end of postrecording is directed, it will wait for the completion of encoding of postrecording data under present 
encoding (Step 1108), the pickup 107 will be moved to a termination of the audio stream, and postrecording data will be 
recorded (Step 1109). 

[0329]As it is finally shown that the above-mentioned audio stream is reproduced synchronizing with the above-mentioned AV 
multiplexed stream, A track corresponding to the above-mentioned audio stream is added to QuickTime management 
information of the above-mentioned AV multiplexed stream, and it records on the optical disc 106 (Step 11 10). 
[0330]<Processing at the time of reproduction^ next processing when reproduction is directed from a user are explained along 
with draw ing 20. QuickTime management information about AV multiplexed stream and an audio stream which are already the 
reproductive targets shall be read into RAM 102. 

[0331]First, audio information is read from a position corresponding to a reproduction starting position in an audio stream (Step 
1201). Let data volume to read be the regeneration time equivalent to 2xNxTav. That is, it is considered as data volume for 12 
seconds here. 1 is set to the variable i. 

[0332]Data for reproduction is read from a head of VU of a reproduction starting position (Step 1202). Step 1202 is repeated 
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until it reads data for sufficient regeneration time at this time (Step 1203). 

[0333] Here, data for sufficient regeneration time means only data volume in which reproduction does not break off, even when 
an interruption period of data read for reproduction is the maximum. Specifically, it is considered as data volume for 5 seconds 
supposing a case where division accompanying read-out (the worst about 4 seconds) of postrecording data and read-out of AV 
information is jumped continuously (worst 1 second). 

[0334]Next, a video decoder and an audio decoder are started (Step 1204). It is confirmed whether an end of reproduction is 
directed from a user (Step 1205). If not directed, it is confirmed whether time of NxTavxi passed from a reproduction start. 
(Step 1206). 

[0335]If it has passed, postrecording data with regeneration time equivalent to N VU will be read. 1 is added to i after that. If it 
has not passed, VU is read like Step 1202 (Step 1207). It will end, if an end of reproduction is directed. 

[0336]The <8th example>, next the 8th example in this invention are described using drawi ng 21 . Here, since the 8th example is 
similar with the 1st example mentioned above, it is extracted and described in a point of difference. A definition in the 1st 
example is used for a sign which is not newly defined. 

[0337]Composition of an AV stream in <gestalt of AV stream> this example is explained. Unlike the 1st example, in this example, 
regeneration time of VU is not limited to about 1 second. A stream corresponding to postrecording contains PRU in each VU, as 
shown in draw ing 21 . 

[0338]Audio information in the same VU and audio information by which synchronous reproduction is carried out are stored in 
PRU. Here, although PRU is arranged at the head of VU, you may place between audio information and a video data. 
[0339]Each VU shall be regeneration time which is different within a stream, respectively. Inside of VU (VU head is also 
included.) However, division which removes a head of an AV stream may be a maximum of 1 time. On the other hand, a stream 
corresponding to un-[ postrecording ] serves as composition excluding PRU from drawing 21 . 

[0340]About a deciding method of area size of PRU, since it is common, explanation is abbreviated to the 1st example. 
[0341]<Disk arrangement deciding method> A deciding method of VU regeneration time in a stream corresponding to un- 
[ postrecording ] is explained first. Here, seamless reproduction does not fail in a reference device model of drawing 7, i.e., VU 
regeneration time is set up so that there may be no underflow of the track buffer 502. 

[0342]What is necessary is just to be able to read at least one-piece VU from a decoding start of a certain VU to before a 
decoding start of following VU also on the worst conditions, in order to guarantee that the track buffer 502 does not carry out 
underflow. 

[0343] Here, the worst conditions are explained. First, a sign is defined. When i-th VU in a stream is made into VU#i, 
regeneration time of VU#i is made into Td(i). The minimum VU regeneration time in a stream is set to Tdmin, and the greatest 
VU regeneration time is set to Tdmax. Suppose that it has a relation of Tdmax=Tdmin+d. 

[0344]At this time, the worst conditions are the cases where only VU(i) exists on the track buffer 502 at the time of a read-out 
start of VU (i+1), when it is Td(i)=Tdmin and Td(i+1) =Tdmax. It is because VU which should be read is the largest and time 
which can moreover be used on read-out is the smallest. 

[0345]Since VU certainly exists in the track buffer 502 just before decoding of each VU if read-out of VU can be performed on 
this condition, the track buffer 502 does not carry out underflow about between [ whole ] regeneration phases. 
[0346]In order to be able to read VU on said worst conditions, it is necessary to fill the following formulas. 

Tdmin>=Trmax+Ta ... the <formula 34> — Trmax of the 1st paragraph of the right-hand side shows time concerning read-out of 
VU of the regeneration time Tdmax here — Trmax=Tdmaxx(Rv+Ra)/Rs=(Tdmin+d)x(Rv+Ra)/Rs ... it becomes <the formula 35>. 
[0347]The 2nd paragraph of the right-hand side expresses time concerning a division jump under VU read-out. Here, since 
division in VU is a maximum of 1 time, it serves as 1xTa. When <the formula 35> is substituted for <the formula 34> and it 
collects by Tdmin, it is Tdmin>=(dx(Rv+Ra)+TaRs)/(Rs-Rv-Ra)... <The formula 36> is obtained. 

[0348]That is, according to the bit rate of data, it is necessary to decide the maximum Tdmax and the minimum Tdmin of VU 
regeneration time in a stream so that the above-mentioned formula may be filled. As long as there will be no disturbance, such 
as a shock, after that if one VU exists in the track buffer 502 by an initial state when an upper type is filled, seamless 
reproduction will always be guaranteed. 

[0349] How to decide VU regeneration time maximum first and to decide the minimum as how to decide regeneration time based 
on an upper type can be considered. 

[0350] Decoding VU of the regeneration time Tdmax at least, the size of the track buffer 502 needs to read VU of the 
regeneration time Tdmax, and needs to prepare it as much as possible. When the section whose VU in the track buffer 502 has 
been decoded cannot be reused, the size serves as 2x(Rv+2Ra) xTdmax. 

[0351]Next, a deciding method of regeneration time of VU in a stream corresponding to postrecording is explained. Regeneration 
time is set up so that seamless reproduction may not fail supposing a reference device model and a reference postrecording 
algorithm, when it postrecords like the 6th example mentioned above using them. 

[0352]ln said reference device model, if the following conditions are fulfilled when it postrecords using said reference 
postrecording algorithm, it can guarantee that there are not overflow of the buffer 504 for postrecording and underflow of the 
track buffer 502. 

[0353]Also on the worst conditions, the condition is being able to read at least one-piece VU from a decoding start of a certain 
VU to before a decoding start of following VU. 

[0354] Here, the worst conditions are the cases where only VU(i) exists on the track buffer 502 at the time of a read-out start 
of VU (i+1), when it is Td(i)-Tdmin and Td(i-1) =Td(i+1) =Tdmax. It is because VU which should be read is the largest and time 
which can moreover be used on read-out is the smallest. 

[0355]On this worst condition, since VU certainly exists in the track buffer 502 just before decoding of each VU if read-out of 
VU can be performed, the track buffer 502 does not carry out underflow about the whole postrecording period. 
[0356]Since record on a disk of postrecording data is performed synchronizing with the completion of PRU encoding, data in the 
buffer 504 for postrecording does not accumulate, and there is also no overflow of the buffer 504 for postrecording. 
[0357]On the worst above-mentioned conditions, in order to be able to read VU, it is necessary to fill the following formulas. 
Tdmin>=Trmax+Ta+Twmax ... the <formula 37> — here, Trmax of the 1st paragraph of the <formula 37> right-hand side, It is the 
time which read-out of VU of the regeneration time Tdmax takes, and is Trmax=Tdmaxx(Rv+Ra+Rp)/Rs=(Tdmin+d)x 
(Rv+Ra+Rp)/Rs... It becomes <the formula 38>. 

[0358]The 2nd paragraph of the <formula 37> right-hand side expresses time concerning a division jump under VU read-out. 



16/17 



Here, since division in VU is a maximum of 1 time, it serves as 1xTa, Twmax of the 3rd paragraph of the <formula 37> right- 
hand side is time which record of PRU of the regeneration time Tdmax takes, and is Twmax=3 Ta+TdmaxxRp/Rs+Ty=2Ta+ 
(Tdmin+d) xRp/Rs+Ty... It becomes <the formula 39>. 

[0359] Here, Ty expresses maximum recording time other than postrecording data in an ECC block in which PRU both ends are 
included, and serves as Ty=2x32 KB/Rs. Three accesses express access of a round trip of PRU, and access under PRU record, 
respectively. Like the 6th example, if PRU is always recorded on a continuation field, access can be managed with 2 times. 
[0360]When <the formula 38> and the <formula 39> are substituted for <the formula 37> and it collects by Tdmin, it is Tdmin>= 
(4 Ta+Ty) (xRs+dx (Rv+Ra+Rp))/(Rs-Rv-Ra-2Rp)... It becomes <the formula 40>. That is, it is necessary to decide the maximum 
Tdmax and the minimum Tdmin of VU regeneration time in a stream so that <the formula 40> may be filled according to the bit 
rate of data. 

[0361]In both sides of a stream corresponding to postrecording, and a stream corresponding to un-[ postrecording], this 
example is available as for the arbitrary number of times N, although the number of times of division in inside of VU is made into 
a maximum of 1 time. Since continuation region length can be relatively shortened by this, there is an advantage that flexibility 
of arrangement increases. In that case, it is necessary to change so that Ta of the 2nd paragraph of the <formula 35> right- 
hand side may be multiplied by N. 

[0362]In this example, although the number of times of division within VU (VU head is included) is made into a maximum of 1 
time, it may restrict as a head of VU is certainly included once or more to each continuation field which constitutes an AV 
stream. Or it may restrict to each continuation field as certainly perfect VU is contained. 

[0363]When VU regeneration time is the fixed value Td within a stream, it is continuation region length (1) In the case of a 
stream corresponding to postrecording, in the case of a stream corresponding to un-[ (2) postrecording ], more than Tdx 
(Rv+Ra+Rp) may restrict more than Tdx (Rv+Ra). 

[0364] Decoding VU of the regeneration time Tdmax at least, the size of the track buffer 502 needs to read VU of the 
regeneration time Tdmax, and needs to prepare it as much as possible. When the section whose VU in the track buffer 502 has 
been decoded cannot be reused, the size serves as 2x(Rv+Ra+Rp) xTdmax. 

[0365]Although it assumes moving a pickup to RU of a division jump and the past asynchronously for a reason explained to the 
1st example in this example, Temin may be set up on the assumption that movement of a pickup to PRU of a division jump and 
the past is performed synchronously. In this case, < type What is necessary is to remove the 2nd paragraph of the right-hand 
side of 37>, and just to think. 

[0366]In this example, although only an ECC block in which PRU is contained as a reference postrecording algorithm is 
recorded, a reference postrecording algorithm which carries out re-recording of the whole AV stream may be used like the 2nd 
example. In that case, Rp of <the formula 38> will be transposed to (Rv+Ra+Rp). 

[0367]If a difference between this example and the 6th example has at least one VU in the track buffer 502 in this example at 
the time of VU decoding start, and there is no disturbance, such as a shock, the 6th example is at a point which cannot be 
guaranteed to the ability to guarantee seamless reproduction while after that postrecords. About record, reproduction, and 
postrecording processing, it is the same as that of the 6th above-mentioned example. 
[0368] 

[Effect of the Invention]As explained above, according to this invention, the unit which records the inside of an AV stream 
continuously, control of pickup moving performance, a data transfer rate, the bit rate of data, and the data rewrite of a 
postrecording field, and ** — it becomes possible by determining by inner one to ensure real-time postrecording. 



[Translation done.] 
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3i^/iECC7"D y &fftt L 02 2 (b) h 

Igfafoll-sBtClEfSSixT V ^T-^^Ofr? - H . 

[0015] B**Jt2WBHi, H#*Jtl— t3-Ctt»5i4it4 
«*sD-sl5^f-^*7*3-H. S^^ifckttC. 
^tO-f — ^ COT 7 V -3 ^(7)X73 . X >' 3 - F^Ti?iX 
£<9*lfcl3— sl5<0-r— ^«0x3-H, S^±B#^J 

[0016] B#Jt|t24 T'H A7J §tLfcT 7 P 
^< t m%tt3£ T'fcx >- rj - K^T-f-&. &*S'Jt3 
tfcv ">f . B#Mt24 -etc ATI 7 7 V =2 ffJ* f* a 
X7WkMzimth> i«ilt. slltcT^-fex-rs 



JSDOCID: <JP 20030591 96A_I_> 



(5) M2003- 



59196 (P2003-59196A) 



[ 0 0 1 7 ] 77 U^W&<7>f < X?^<7)t#a^li, 
mm3-rUTfihix& . i Of* * x ? /v<7)*§ ji^^u§ 
Ii|t.4T^T-r «. k , mm**}* ^i^slS-slT^x- ? «r 

i o o i s ] ±.j£cwt$;&ffim. mmsmzuo z t 
&zt zmm u imm<k^&* . BUkst-miMB 

LTf 'Jffl-TS £ k T\ 1 ocOie&B^&fc'ftT'T 7 !✓ 
3£»HtTV>&, WH2 0 0 1-1 18362-f 

[00 19] 

[»lijWK&LJ:?fc-f4S!H] L*»L*#6. ±sSL 
fcftifcOx ^ ^le&SiiM&Kt&v vm. r < X^cD 
T-'-^KiMaStCjrb^TAVX h D— A<7)h"-y h\s- btf 

£kktEI£T'&.S>. 

[0020] *»hjj4, ±Mmmizmfrx%zixfzhcv 
xh o , x- f&mmottmwm ^ ix^y?* y 

X\ Lri»t>AVX h <J -Atfx -f X7±_lzjmZixXim 

mz-t&ztzumti~&. 

[00 2 1] 

«x«»^*»i»*&iit i 1 . Miam i o^-? 
k isiffi LTS&$i-t.4ss 2 *>-r-* k . Mmtm±x- 
mmmzmw. ixmi to^ -y h£«j&u leumfc 
Eifrr*-?-*E**arc&-»-Cs Huie^i^- •>/ > 
of e^mao^ s $• , h- 9 r v r&mm . ^- * 
fes u-k r - * « t* ••/ h w h . mm in?—? 
i &*^owkifS2^x-?»£ mt-vMW. v> 

[0022] *me>m 2 extffli , itriE* l to^ v h 
Ofe#*#fi<0*# 3Sr&Sg-r£HStf>, _bM#I&£$ilS 

[00 23] *m<r>M 3 »H«U. MiS^ 1 <W- >y h 
^iE»*fi[^& ^Sr^ije-r&IR^), TRBtfRjeSfti 

[0024] *Hfl5»4<7)||«li. (M*Xli#**»&*r 

&n i or-? k . frisis i «f-;t m«3trs±$ 

il&^Ox-* k£\ »»«*±T3iaEWt=SIllLT 
— K f-^t*»/M^-b, BulSI^2^T r — ^S^ii 

[0025] *u.o^5£o^s§{i. mim2<7)7 ! -?m 
%mmmmt\ mmi^^-y 



[0026] *K<7)3S6f05WBJ±. Iiff5lg2 Ox-^S 

§ a*. <om Mien 2 «f-?«A^f # si. 
mxh&zti'&mt't&e 

[0027] *H^B7c7)^{i, |ijlS»2 0^f-?« 
& «i i COM** 1 . mam 2 <7)x- ^ wttJSts J: t-^IS^ 
< fc i. ^-m^Sr-^tfP 0 ITIE7'n - y 9 *— H.Sg^ 

[0028] *K^SS8<^B{i. firlSmO ITIE7"o ••/ 
[0029] *iSO^ 9 (VftWli , MIBm 1 Oi- y h 

[0030] *HOlg 1 0OfKB(±. W!fllXliWJ*rj&»& 

$tlS^207 s -^k2r, ie».«*±TjlMfi^(cieKL 
1 ••/ 1- L . IE«*l*tciE«-^* x-^ 

mmx&x'fo o t . Bfries 1 <o jl- -y n mm&?i 

1%ftW,2(7)3-- -y YXffifcZiX, WiLW.2<r>3---y He 
it. Mm 2<D7-? Ztem-hsH 3 OJL- .y 

it. ituffiJS 1 -y b^iai*#fiOAS $ «■ , tf >y ? 
T y 7Wtt«l» f 1 '- ?WMls- h. -t»- ^ COt" y h P 

- h . mien 1 of-"-^ L^^towiem 2C0T 1 " 

[003 1 ] *M 1 1 0^(±, Bftff;X(iW^^» 

^smico^-^i:, miemiox-^kisifflLTii^ 
$ni.iS2 cox-^ k *■ . tmmi*±x'mmmiz%m t 
xmnoa-^-y hzmf&i. mmmzim-t&y*-? 
gdMJj&x'fo-ox, mmmi<03---yhfiK %&M£ s s 
ffi%m2cr>3L--y bX'ffi&ztL. mimicv7-?*m 

m 2 cor—rwsrmp ma &uwcs> 0 . KfiBm 1 0 

[0032] *«<^)» 1 2^111 WXtif^'^ 

=&■ & mi <r> ^ ,- '&vf>rf ess i«f-^tH«[L 

TB4§iiS^2^f-^^ IE««#±-CiiaMfc:ii 

»fcas 1 coj-->y h *««t . teM^tiesit-?.^ 
-?%mnmxfo x . miem 2 ^ * i- #?t^--i»*s 

-ok l&v k C J: -j T . lirieig 1 to- ■/ h cole** 

[0033] *B.com 1 3 O^B>1{±, mi?M l to- -y 
hOieH^iii^. H£i*Rir«5£S*i.* £ k ^^iStk-T 

[0034] *mnm 1 4^11 vtmxiimpfrb 

Kchm 1 k . luiess 1 Of-^ k ISIWLTB^ 

zi\hw.2 »f- ^ k $■ . mmwixmmwzmw. l 
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xmi (ox-- -y h zffifc l , s&mmmzmmi- h r- 9 

[0035] *ii<7)3? 1 5«0*WHi. HlTlBB 1 to- -y 
I- +<3»«£iB«-f £ fc«><9»7) t: -y Mz-b^.U 

[0036] 1 6iO^(i. mf|£S£ 1 <0i - -y 

[0037] *m<om 1 7<z>?m&. m&mmpfrk 
1 n?-? <?>xv&tm&si 1 k HJtn t 

- ? ia*fcfr£T*> -> f . Buiass 2 cox- ? t=Sr v> 
m&izte. mm in*.-*, mmft-t-cmmw 

Six. «ul5.^2c7)7 r -^^#^£^t(i, JBltfw. 
-•y h*\ Mie^2c0^--.y h#iT«$^|,Ct £ 

[0038] #g<08i 1 8<^«MB«, W5«X«^**4> 

sriis 1 »f-^ k . mm 1 *>7*-* fc mm txw^. 

Zix&m2 cor- 9bZ. K»**±TiS«WfcE« L 

-ess 1 cojl- -y 1- u ss 1 mmmmzmm-tz 

a^ftfiesg 2 i?)f- 9 *tmthn. -mm 2 commm 
{*±cD§mm®iz*m-t& z t zwmt . 

[0039] :£B<?>£ 1 90SHB*i. miE3$2cor—9 

1 commnfo-tcomm 1 <ox.= -/ h iz&m-t& zbz 

[0040] *Bfc9il2 ODfMBti. 1 «f-^ 

<7)W±B#tcHiffsm 1 nsmmmzim-c-% & ^mtzm 2 
cor- 9 con- . Hfieis 2 oia#§*SWM;riB&'f & i t 

[0041] *mcr>W,2 1 <7)^{i:. mtS» 2 
f**« . liTf Efg 1 tf)lE£§*£#: t H-tf>E»«&fls"Cfc hZb 

[0042] *m.com 2 2 <n$m± . mriem 2 oiauag 

*±cOlSMMiS* { , HUI5.^1^--y h±OfB*Tfc* 
[0043] #fI<0!H2 3^^BJ«. MIBIg2i7)!S»« 
[0044] *mcom2 4<7>9tfflt* VHKXHmPfrb 

%&mi cor-? t „ iflfiem 1 fc lts± 
-en 1 cosl= - y h&m&t. immmzmirtz r- 9 



mmmx-h^x , miem 1 <o^.- -y h^s±B#^2r s 

[0045] 2 5 O^J± s «MftXI4SB»*»6 

^r£«S 1 <h=r-9 1 . mem 1 ^f-^ > R»3 LTS^ 

$ m 2 »f-^ t £ . K«a«*±rii«« ts« l 
xm 1 coj-~ . y h l . m 1 wnKfMc£i*t-« 

x- ^ IBHSat'fc o T , misn 1 Of- ? ^S* L^r 
5& i A,Bf||£^2^7 :- -^SrlS#^£^. -fi»2<0E«« 

t. 

[0046] *mcom 2 6 commit. r«xj±»^*»4> 

$ix§M207 1 -.^i:^iei*$iil»IE#m-C-^>oT. 

mfism i cor-?*?mm<7M±m'ig\ftcr>7-? t » is 
-vhbLxtgmL. mm icoj-~ y b cr>n±mm 

COh'yhP-K &2cr>-T-?m$WitcomW. 

[0047] 2 7 O^BJJi:. (MftXl±»^*»^> 

^r^lSlOx-^i:, ffilSMilcor-fbmmLxnSL 

ztth%i2 cor- 9 1 z . mmmztm-ti r-^ie 
fc * as i ••/ h 1 1 x*§m i . mrten 1 

•y . miam 1 coax 7 h+wi5M«*± 

Tcrm®tittm%AcomzM^x9ig.-t& z t 

b~th. 

[oo4s] jzMcom 2 summit. mm2cor-? 
co& *MmMft±.x-'mmmzm&mz5misix& x^tz 

[0049] ^mcom 2 9 comm. mssn 1 <o=.= -y 

h *C0W, 1 cor- ?i>K%&LX W£*Iti&m&T2> h 

%2.co=l= - y bcomsfr^mfczti&zbzttmbi- 

lo o 5 o ] #nc7)Ji§3 ocomu±, mwfrtt&mi 
cor-9* , mmmzwm-f& r-ftmxmx-h^ 

* . -ffirien i cor- 9 b mm^t^tt^coh & 

aty ; ^*^^Sm2O-r'-^C0#.^:f-y h u-bizm 

~3^xmi£t& z b zmmb-tz . 

[005 1 ] *M^3 1 comUZ. ttftXIif^A^j 
5:£^l^T--^i:. MI£miOx-^t|5]«aLTS* 

snsii2^f-'-^ b iB#«Ef*^ie^-r«.T-^ie 
^ k . mr- 9 tzmm ixn±zix&m2cor 

-9bZMlco±=.-ybbLX i WWi-&^®.b. HrlESS 
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[00 52] *m<rm3 2co%mit. f*mxamwi>t> 

ft & m 1 (7)f- * b . HflffiS? 1 Of- * fc lalffl IT 
SI 2 co-f- ? b tfidMZtL&tZ&MfoTh -> X . 

mim i <r>*—9 *<mimft&%mt<r)Tr-5 1 . is 

y-'-^ (zmH L T fll 2 cOx- 9 b £3H 1 Ox 

-•y h i: LTtfSU BiriEJg 1 fXx^ v r-OB£l$IH 

[00 53] 

[0054] <yxfAijs>a i ittm&mmzisu 

^MB&fli JKSr^-rrn -y 7 „ [1 1 «fc 3 
JC, wOSSWi* '<X100. tf-XKCPUlOl. RAM102. ROM 
103. .3- — — .X104. i-'T.fA^Q y710 
5 , itr 4^9 106. t° -y ? T >y 7107 s ECCx3 - ^10 
S. ECCx>r7-ri09. S±ffl<^' y 7rll0. Kit/ 7* 7 
U3fflyvy7rllk &-?>V J 1~TV9*r\\2. ?Af7l/ 
?-fll3. ^Mitm^y 7rll4. -f <+fn- *11 
5. tftfn- ni6. ^— 7-V ^tx>3-ni7. fc* 
^rj-^ya— ^118. SI/H^L^-V^^. v>f 

[00 55]*X r-CPLUOlii. y^XlOOSrilt tfv^ 
^-9-112. -7;t^-7*l- ^-9-113. t-y?T"/7"10 

t'f.tfn-fii6, *~f -rtfxyn-^in. tff-*:* 

[00 56] |fiB#C*5^T „ ftf-r .X;7106#>£>b-/ 
?7*y 7l07£®tTM^fcb£*l-*:-r— ?{±, ECCf:?- 
riOSlCt^T^OITiE^ix. S4fflA'.y 7 r llOfc— H. 
mf- ht'lh . f7/H-71^ 9m\2\,i.iS— f 4 tf3- 
r 1 15 . h'f sff a — ^lie*» 4» Of- ? ££41 SawcflS 0 

[00 57] — ?j\ vctf, tf-f -f 

3-^1172: tftl 7 3 -^118 b lz «fc -5 XKMttmt 

fv+y uftrn^zx-oXM^mitzti. im/r yvn 
m; < y 7 r 111 izm bi\ h . im/r yuam^yym 

l xpcT)?- 9 (i , ECCX> 3 - r 109C i o T M 0 ITiE^ 
*^ftiP § •/ ^ T •■/ ^107^ il tXftf 4 X ^ 106 

[00 58]^, ^"-f < ^f-^O^ft^tUMP 
EG-1 Layer-II£. t'f^f-^O^fLTfset^MPEG- 

[00 59] jtf 4 X^106ti. ^fflj&»4>rtHfc:ifii*»-o 



. 2048byte Srl-fe ^ftL. K 0 ITIEOfe«)16-fe * 
^T-ECC7"o «y 7 4r*«-T* . ECCT^n >y ^ 4>Wf-^ ^ 

i^t*. SvmOITiE^^HiDL. ECC^n v9Zm 

& ixsmmmzim^z><&mtfh h . 

[0060] i/vl, i ZTcOft,? 4 -X?106(i. ISIiSS 
4«^±tf S it AZCAV( V->-ftiS*— 5£) *Sffl LTi3 

[006 1] <7r^fykyxfA>;w:, *HSim^c 

fc^tkL 4 x9\ot>±<n%.mmm : & { teim-z>tc:tb 

lzyr-4 iVi/Xy- , 7 r >f Ay^fAi:li < 

PCi:Offl2jIfflSr#iSLTlIDF (Universal Disk Format) 

^fSffl-T «. » y t A ;^xf A±T'{i^-««SWfg^AV 
xb'J-Ali7T>f /l i: LT8lb<t& . 
[0062] JL-- tfx 'J Tt±204SbyteOl^7'cr -y ^ 
<-fc ? * fc 5.*7r>( /W±f * 

^^±"d*awtaa t^tta^o >y ^T»js$*t&^ 

SiilS < , tSmytJ y ^ «M L T8B» § t J: 

[0063] <7r^f A7 ! r-7 v h>^^. 
mX'l*. AVX h U -Atfl^Ai07t-? -y h i: LT 
QuickTime7r^/L'7^— -7>y h^ffll^. QuickTime^ 
r A )l y * —-7 -y h b i±, Applettc7)^^ LfcV/Uf\* 
f -f7f-^flffl7*-?7 ht'&O. ^-Vt;t-3 
> h° a- 9 (PC) 0-ffi:^-C-«^< ffl v ^ t>tiX ^5 . 

[0064] QuickTirae7 r >f ;1 7 ^r-V y fii^atf 

^•CQuickTimejU-b'-fc Df.^ c M#«iln| 1:77-1 /I 
Wz&£lXi>. S'J « <7j> 7 r )V <^ L T t> ^ V \ |3I 
1 7 r -f ;m»t=#art S . H 2 (a) J: 3 
«E!c^ffiS . #«flHIH4ato«i: V ^ 3 *ao«Jtt=tSlft$ 
^fflHifiMovie ato«fcV>9flBtfc^S#4*<l. AV 
XM/-i,(±Movie data atomi I offi jt^tStt^^l 

[0065]^, Movie atora-fO^Hf «(3l±. AV7. h 
U— ^•fOffiR<D«HSJfc*fJC-f 4AV-T— ^<7)7 r /U-tf 
T'Offl*tfiSS:#<^^<7)f— 7*A^. 9* >f 5j-f- 

[0066] —3r. ^ilWf8i:AVx h v-M.$;mmy 
t >f /KCfgtt L7c*i^t±. El 2 (b) K^-r J: 5 ^rlfEit^ 
IX*. «aflHB«Movie atomtV^flBStZt&^SiX-S. 

Ot^ Movie atom(±AVAM)— Atrf§$ftL^7r-f/P 

[0067] ?hgn#S3ii. H2 (c)tcSH-J: WS 
oavt. h >J -A 7 r >f MzM L Xfi o <! b tmt&Zb 
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o . - coitmMz ± *) . avx h V -a g ^mmm^ 

[ 0 0 6 8 ] Movie atomOff fi££03 (a) CiS*. -fix 

Movie atomti, ^iDMovie atomff'WM'f' l>7n^7 AcO 
^W^rJUttr^ gi^^Movie header atom^-fcDTa 

fitLh^Track atom^£-&tf . 

[0069] -e^-e"ix<7)atom{;{i^.a£0-tfffg?:^-rs 

tC&^TfftBJf' Movie atom{;(i N User data atom*; 
miiXh. QuickTimes ht^SSilT^V^i 

[0070] 2|s:^BflT'{4. User data atomic, ,113 
( b ) (C^-T J; d fc „ AVX b 'J - A ;D«i£ (SB** & Reco 
rd Unit-^Video UniW>»tft)t:BWS«*S:tHfrr&re 
cord-unit description atom, %0)J°K3yj A*r|?£"^- 

&^£»«#§oima^*stWB(>— ^utra-^T-' 

>f X7&3M&!t^)£$g$fai-£set performance atom£ 
descriptor atom&3ajn5gjiLT^&. 

[0071] <g?mfifc<9!i>»:ie. *$twizmi&mi 
emrnimz^ ^x . n 4 j^h i 1 1 1 1> w & . 

[0072] <AVX b 'J -A<^Si>i-f . *»|fflK 

i>it^Avx h v—2±<7)ffimz-o\vz. m4fre>m6 trm 

\t*XW9tt*, i4(:stj:a(;. avx b 0 -AtiBifc 
fflCDRecord Unit <RLI)-CflU£§ *L|> . RUti^V X^±T 

mmizim^z mmx$ } & . 

[0073] RUOfiSU:. AVXb >J -A£f§fifc*.&RU£ 
t'^i d (:f * x^±tcffiSLT t A^xS£(H 

? A T 7 V a (77 b rj^^b'-f Tl" Sr v- A U XW 
£ L3r^*-x -f ^ £fB*$* h z\ t ) Wtim. §fi&J: 
'jlz&fcZix&, 

[0074] d cr>WtMftmz^\ \x \±m£?& . 
RUi£##ECC7'u -y 9*%m-k-^$h$. 5 IZA b V -A 
&«&£*&„ RU£0,lix^,(0ttKtcJ;-5T. AVX b »J —A 

t< X ? _LT-RU*{iOffig££^ CSQEr* & . 
[0075] RUti. UStflScT) Video Unit(VU)TH l£* 

tf9jRtf0x>-hy • ;iM>bi>5r9?&. vu<oHft«tt. T 
7 b r? iztfm LtzX b V—A.(T7l/ 3^tJ£«X r- »J -A) 
tT7^3tii^JEL^V»X b ';-A(T7l^3^*fJC 

[0076] t-f. Ty]s-3immxbv-£.tztm& 

VU»jft*ia5fc:jjr$\ VUti s H^g(0tT*f-?J 



tSittL^lgtM^AAU^— f 4 it ■ T7-tx- jl- 
b)X'm&ZiX& . 1^. G0P{±. MPBG-2t*f f 5i-«tSfc:*5»t 

«ffi»<0*fflT* 0 , MOt'ft7 U-A (AfflWt 

{il57U-ASJS)"Cfll«$*l4. 
[0077] AAW4MPEG-1 LayerIIjStSfe:*S*t4ff»?5 

WJ > ^'jgjSIW48kHz<7;*i-^, AAUfcTt 
^{40. 024»k =Sr * . VU4>Tt4AVPa«Bf ^/sftfcigMI 
fc^riaBESrW^ <^4)t»AAU, GOP^JRicSatr * . 
[0078]^, VU+^JfeSRt'-r *7 L- — AOW^B4S 

[0079] i^, vu#fiiTSfol:S^ffg55rJ: 3 fcvu«f 

CDt'^^-f— ^(7)7feSI(C(4SequenceHeader(SH) Sr{S< . 
t^c. f*^-r«>VUi:h-T , ^-x>:7-|-oJK1± (WitfH 

quence End Code (SEC) £fi< . 
[0080] WrtfflzJtmi^ mz&£tlZ> h'f^7V 
-AJSl= \lt*7 V- UBtmfrlfrk. t>0)£ J8Ktt& . 

^^^ECCS'a "/?mtizithikhtz&>. Wco^m^O 

[0081] — 7t\ 7*7 IsZtitJGA b y-A(3i>(t^VU 

b V - A C ft S VUco5feWC . h*-?^J:z/^^ 

-f ?&tiMst&tl*>0>K&b LTPost Recordin 

g unit(PRU)^iSffc^s. i^. zzx-imuz*-! >Jr 
[oos2] m&mmvj xa, * a ^^-x ^ *<r> 

[0083] mui. mwmmw xi*^ 
ill— cr>mz-££ix&m<?>mm-'( xim^mm 

7<f y M^—b (Witf 256kbps) TTO"T S . 
[0084] ZCOigrS. 77 b n &m<DWMXlTT 5 m& 
IZ. 7C« «AVX h V -ASrieit- 1 -£»»£>*-7* ^ 
t'-y h.lx- b^M^il^. -ew«»i^JK- b L^t'-y 

h v— b Try i/3*-f ^ 5f ^ie»Tt . 771/3^ 
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I o o s 5 ] — mmmm+rJ xz*-<t > < 

TS-CO^'-yhh-hizmh^, jftU^-T^^b'-y hi/ 

[0087] <AVX h U -A<tfJI7J}£>AVX h U -A± 
vie Atora-C'^Srff^, SMtO^Tti, ZZX'COSiW 

iz^mx'$> h tzub'-mth . 

[0 0 88] <f<*^^EB*3Efrtt>4T, 771/3 

fiUDfc* , 3PJ:4ifAMx('j7r V > x ■ t^ W 
X • tf 'l-) tl* {: 5:1. 77 1/3 74-3* 'J 7'A ( 'J 7 r 
W>\ ■ 7*71/3 ■ 77l/=fyXM£flB6U iXC^-ft. 

^ £ ffl v »r r 7 i/ 3 * -a at mz > — a b7S±*« 

[0089] T . D 7 r 1/ >x ■ f v-f x - 

• -rv u x • tfWi i do b -y 7 r -v r -Hxfco$- 

#S&ECCX>'3— 7* • f3- 7*501, h7v ?.K-y 7 r50 
2 S t'-?/1/^-7 o I/:?-t503, T71/3fflA> v 7T 504,. ^ 
— <;*X> 3 — 7'509. b"T-'7t'N y7r505, :t— T-f 
.^vy 7r506. b'x3j-7-"rj-r507. ^-f^f'3- 

[0090] tt-TJl Xii. b -v 7 T y 7°j&' 1 MTfol 
tZtb. S*^T-7c7)-f ^ x 9ti>h<7%SLW& I t T7 1/ 

a ? cot' < 7s 7 '^ymmmttmx'fi fu 

7^W£«x-7*ff^tfc-ffl., PRUt^T^JfJ 
■f, SE^&£ix£PRU£r-£tfECC7*n y 7 (PRU7"o y 7) 
(i. h 7 v yT502frt>T7U 3ffly Vy 7r 504C 

[009 1] ^— r -f ;tx> 3-7"509ii, AALIJHIfflTT 

7i/3 sy * >y 7 r 504c a#r$-* . £ Otte&C J: r> T . 

T 7 1/ 3 W i ••/ 7 r 4 PRUTd >y 7 £±S 

§ & . 77U 3f-^ ^IfilSfS , PRU 7"n -y 7 £ ffi ?E 
(7)ECC7"U -y 7 tCfeii-TI. ZtXTs 0 . 
[0092]*^ T/WUfc l if . PRU7*n -y 7 & b 5 <y 
7^-y 7 r 502*^T7 L/3fflv<-y 7 r504to*SC: fc & 
SS1EI/O**0>li. iKc^l*fc:J:6. *lg»WCeit4 
AVTx h y — -Afli » PBU*t#t ECC7*D >y ii— a 



L^:V vt#> , PRU^I?^ ^-tf ECC7 O ■:/ ? CiiPRLWx— 
7fi{ft'(i=Sr< . Zcomn'r—? (ItfircOVUcob'x^x 

[0093] fot, PRUtf--7^1£#*-ri>^tC{±. P 
RUflt#**trECC7*a ••/ 7 £ * ^ 'J BJH^m-r^ 

#£3-tfEcc7"o ••/ ?£artrm*ti& tx^z ztfrh . 

S4fflf- 7 If Affi LBttMAm LfcPfflJ Sr-^tfECC7o 
•v 7Sr— IM9K771/a^-» 7 r504t=«»L-"C*J< 
<! k PRU«#**t*ECC7*0 >y 7<7mtiaiKM& LZHS 

[0094] ^-r^tCfet-t^. i/-Al/X|f4{i N VUiO 
f3-F M&lflrfc: h 7 -y 7 r< -y 7 r 502±fc^ < i 1 

At- 7i0ECCX> 3- 7-501^7-'-7 <7J»A7J^« 

=t i^ecct 3 - ^501*^ t- 7 coajaiMKiRs -r 

[0 09 5] iJt, T7-b7t J: 4B!^ttiL, ffi»Off 
jh-rS**JWIBS:Tat-r4. M^T7-fe7.(100 

v fmmizm-tzvm&ikb-th . znt> 
mmut. 7i«Ha. iafe#^B#^. T7bxm(cs 

hfC^m^ttlh. *MteMX'lZ. Rs=20Mb P s, T 
a=l#\ Tk-0.2»fci**. 
[0096] i^lC, U 7rl/>7 • 771/3 • T/W y 
XACOI^T, ffl8$:m*<^Xffl i n~th« i^, las^iT) 
<1)*»4>(9) *t'^#-f-ti. l&T0)Wm#<7H\)fr$> (9)* 

x-<o#^-tc*t0f -5 . r;i/ 3' y x a w«S{4iji:<?53i 0 1- 

[0 09 7] (1) B^ffl^-^Oif^ait^ffd. (2) 
N#gCORUT-^^RU#Nt-«JEBf l>^-— T >f ^"T— 7<7)X 

> 3— h wm~r-?& trnmtz. ru#n/vo b - y 7 7* y rfi 

i&£fi=7o (3) RU#NO*WOPRUTfe|>PRU#l(:7tJ[B^-§. 
PRU 7"o y^S-fE^-T-S.. 

[0 098] (4) RU#N4'<7)2#S^PRU-C , S>4PRU#2-^.b 
•y 7 T >y 7* . (5) PRU#2t4tJE^l.PFUJ7*n y 
^SrKli-f £<. (6) <^(7)PRU/vcO b-y 7T -y7?#ift, PRU 
7't3-y7MUi£i*9i&?\ (7) RLWN^Oifcf^^PRUt:'^ 
-&PRU#M(C7ofJS-r^PRU7-a-y7*IE^-& t . (8) 7C^tf 
^aJL{iS{3b-y^T y7*$:^. (9) S^fflT 1 -^^ 

[0099] MIE 'J 7 r 1/ > X - t^ X • =t¥)V[Zi5 

\f*x. i«iay7Ti/>x ■ 7*7i/3 • r/i-3*yx*A£ffi 

l£. h7 7 7.A'-y7T 502^T>'7*— 7U-i^^ >I fc 

W&MX*% h . 

[0100] -eO^fPkti, AVX h y -AtfOff *ORU 
T'fc§RU#H.:o^T*7cS^8tr H 1^T(i) . 7^Bff^>> r 
Sr*«>>t**ll»m U^IB*Tr(i > . RU#i ^<7)PRUOft7C 
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E8B*HI«:Tw(i)l:Lfcfc&, 
Te(i)STr(i)+Tw(i) ■ ■ ■ <j£ 1> 

[oioi] i^-Au^stoH 



[0 10 2] 



<3t 2> 



[0103] h AT* h . 

[0 104] tfz. PRLixvn-F5t7£|5|JfiLTT7 

3fflA'r7r 50445(7)^— ? j&«*fll L T ^ < <r t 14& 
< . T71^:?JB>'W7t504<7:>:*— A— 7d- t&v^ 
[0 1 0 5] <iC l>4"c7)Tr(i){i. AV*HJ-Atf<0 



h£-Hx^lRa, R 



Jt^f-X 4 ^OjfTcb* -y h U 
Tr(i)=Te(i)X(Rv+Ra+Rp)/Rs+Ta • .- • <5£ 3> 

[0106] ^2Hgusj±Ru#ic7)i5!^ai vmrnzm-t, 

te«k4ffc*:T?-feJ*B*rlB!£ft-#\ 4*:, Tw(i)J4 
Tw(i)=2Ta+(M-l) xTk+Te(i)xRp/Rs+(2M-l)xLy/Rs • ■ ■ <3*: 4> 



[0107] zzx\ ttumimt. RU^^ffimr^-fe 

-b7J£fUTa$rflH< >TV >&Oi4, UTOSlSfcSoX . 
[ 0 1 0 S ] 3!£ff ^ffi L T l •>£ h 5 >v 9 fciei$-f 
PRUWffft-r S> h 5 •/ ? oggflttt . i: # <oS£ffl; < 
•y 7rtJ: «aSEB«atficff 4 . U>> U MSBt^ii 
v 7 r 1M X£ J: o *) . 4 |3| t A »/ 7 

[0109] *>SH23l{i. PRUiaSr^^T^-SI^ISI^ 

fc*><z>i9IBtf>£ff-£*$\ £32IS4iM<4. PRUMaSS**** 
ft.SECC7'o y ? 4>c7)r 7 L^n-r- 9 W\-<nlW$£m<?) 

[0 1 10] ZZX\ Lyi4ECCXOy?-*MX-C*&32K 

Te(i)S3Ta/(Rs-Rv-Ra-Rp-(Tk/Tv)XRs-2Ly/T.v) • ■ ■ 5> 

RSffiTerainfi. 

[0114)^0. T7U 3ffiiSEBifg^RllS^B#raT 

Temin=3Ta/(Rs-Rv-Ra-2Rp-(Tk/Tvrain)xRs-2Ly/Tv) • • • <s£ 6> 



C7'n «y ? t^ffi t -» LT ^4 fc UK £> *fctf> , PRUlfi 
§mtZli . PRU^^f X4 0 ft*2ECCXa y 7 < IB 
Jfr*-£££fc:£&fctf>T*&. fcrtfU RUOrSfcSM^PRU 
J4ECC 7'D y ? «HW3fitatr h t$h , (2M-1) fc £-5 X V > 

[0111] -TiIT. W4Te(i)t=ftfl£^-«fe«>, M£Te 

(DTfBSft-* MJ(i)tf<0VU|?*B*H<'5* 
'Nfi£:Tvmini:-?"& 1 . MSceiling(Te(i)/Tvmin) iTe 
<i)/Tv«in+li:&.g>. ft. ceillng<x)»4xfcLbOiM^S 

[0112] ZCOt £ . <3t 4>OM£Te(i)/Tvmin+l£ 
ftA L T i <5t l>#j£±-f 4 i 3 fcTe(i) taft*t*i 
(4. VUW^Bt^lA^ v« i nlXhT'$)a{f RU 2r tVjj; o %W 

[0 113] <^ l>l:<^ 3>i:<i^ 4>^ftAL 
3rTe(i)CD3lfr 



[01 15] ifOi: § . RUS&B#ia<0±l&ttrejiiax£<}i: 
Temax=Temi n+Tvmax • • • 7> 

•jT. T 7 W a B#(;i3 t^T 0 8 O (2) frh (8) 4 

JUtcJE C-T . h 7 y ^ y« y 7 r 502 W-f XSrig^-Tig. 
mtffoh* ±Rgfi£f£irf&?)i4. iW4:&ieJ5!4:J5rS 
h 7 -y ^^^>y 7 r.502^Hf-f XS:l.a *)*St!®Z-t&tz*b 



x-h&. 

[0116] ttz. TmmtiM&nmzwcvgckmtk 

C0Mfr-&±>-£TRl)$:ffi®.-t&Zt&*!ffiX$>Z>. ft. Z 

z xim*u*mi5i $r avt. h u-^£ot*>y b u-hcje 

[ 0 1 1 7 ] ». ^eftMriiMIOEIULtiLfrli^mi 
311 t^ffi»««Hf XTH LX t> X v Wt4W a 4 Tfc 
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[0 1 18]« s ^mtmiTli. H£ffl-r-*Bt*aiL 
BtfcKAiH LfcPRtWW £-£trECC7*n y 7 *: h 7 v 7.^ 

TwO)=2Ta+(M-l) • Tk+M X Tr+Te X Rp/Rs+2 • (2M-1) XLy/Rs 



[0119] .T<7)*§-£\ PRUIS^*^. PRUfftAiti Lfl#IS 
i: t >y 7 T <y TUf MjftlSI t W&frlZfrfrb Z b fctpZ, . 
#PRUt;ou-ciBi*^EBy tPRUi|^Sr#tfECC7"n >y ? 



<3$ 8> 



[0 12 0] *S6SfcM"Cii. 77©r^>7i:j&* 
ORlkxcOtT'y 77 vy"cr>7&m&imMlzfio Z i: SrSfe 

'» /y#-&£JiA, »J 7/1^ AT7 P 3 £fr 5 fztsbCDZk 

[oi2i]f-)t, ^^>yrfc»£ORU^<Dtr-y 

7 7 -y T<0»tt& Hffl L Tff '3 i b ZffimzTemin 
5ElTl»m>. .r^if^. OS 3>0|g23B£JR9l&^ 

[0122] iJct, 77 1. 3^F*fjfc7, h 'J-A»f * X 
?±t^EM&J£^K^TiW!IH-S . T7 UrritJEE 

Twa=0 

[0123] Tr(i)i±<5£ 3>i:#«TC*4fcft. < 
l>l:<^ 3>fcJ:t/Twa=02rftALT. Te(i)T»< 

Te(i)£Ta/(Rs-Rv-Ra) ■ • • <5$ 9> 

[ 0 1 2 4 ] 0 . ^-AVXBM£tiE^#i^RUW£ 
B#iaT|5B«TeininJi. 
TeminSTa/(Rs-Rv-Ra) ■ ■ • <i£ 10> 

bt£&. 

[0125] ttsb-k. T7Vnttfc7-* V V-2*blffi 
mx h>J-i*b ^fU-CiiRUWi^p^Kfflj^M^S Z b 

P-^iEHt L>y§£\ x 4 X7±0<5$ 10> 

j^-r a s <xt 6> zmtzz^^z mmmmtfo ■? tz 
77i- niwtEx h 'j-ASriBU-r^ bv*o msm. 

[0 12 6]<VN7 7rt^f X>iXfc: , 771/ 3B$fc# 
»fir h 7 y 7V< >y 7 r 502^4 XtCOV vtl&HJi-f 4 . 
ft. a -y^^)^ato^Tt4#J£t^r^ 0 



SE < i 3 -CfctHf . h7 77A 7 7r 502+05-5*— 7 <7> 
ffim&fflrc ^±iS> 1Z#>. hy -y ? ^ < -y 7 r 502t(i 

[0127] Z\Z\X"U, ffiB<?DBUT*>4Rl*N<?Dr7U3 

3 ^EfiSMIKfeT-f -6 * -COiatRU#Kc07 71/3T 

- ^ ISM?aa (S8W(2)-(8)) #"5ST-r £ i: ^ 3 

iOigJi:, JMI^aiL Srff^TV ^RUcOflA 

X'foh. 

[0 128] Z&g&tZti^Xli. h&RVCVTyUZ}? 

- ? la^fli^T*^ h &<?)RU(7) 7 7 U a ^8E»SWB 
^TiT<^ia<7} S > ^f ^BlT^^ > 7^77 V 

3 -r- ?mmm%-j\g.mzT ? v a x- mm m t 
ttm>w > rug t **»awt;«^ t>n&mmi 

^i7C. 771^=2 ^-^ ffi»*fl^Tft t:r 7 U 3 

7- ^l£#*l@^ J; TffiW y> >'7°1 El S:jt«Wtc1f o T 
i S^SBM A^lg^x —9 tfte? h?y?s< -y 7 r 502 

[0129]*^ T7U37-^EaSPflfi6TlffI» 

ic. 77 z^f-^tm b -frm i-w yrt^mti. - 

b h^-JL hixh . * 3 L^^t; t J^w^ff l ZMtz 
-TfzMzii . b 7 y ^ A -y 7 r 502t±7 7l/3f-^IB 
«*flB6T 1SM07 7 a r- ^teitl @& J: V#Bf ^* 
>-71EIc7)iSlir^77 a 7*-*i2»20*J itf ^Br v ; 

[ 0 1 3 0 ] -Ot 0 . h77 7M'.-y 7 r 502{i77 U 3 

r-^im^miiXr/^m^wyy^m^M^mmizn 
m-f&mM&<j2Wb%&. zcmi)K ixcowim^ia-t 
t x*n M&ffitz tzMz&m%n&mmnmx& x x>\ 

SI^TOOS^WT'J) -otzblXh. ^»S^ft 
Bar 1- z> -y 7/S'-y 7 r lZWUi~ SJtftOV— >•* >Tvmax 
Sr-i-^T^^ I- 7 -y ^ V \" -y 7 r 502^J-T-f Xltti; . 



<e«5Mr-7-f X'J±. B^r- ^ IS^m L*» fePRUiaii-t;^ 

Ltg(Ttmax+2(Twaiax+Ta)+Tvmax) X(Rv+Ra+Rp) • • • 11> 
b%&„ wmax=2Ta+TemaxXTk / Tvmin+(2TemaxXLy)/(TvminxR 

[0 1 3 1 ] Z\ZX\ Ttaax=TvmaxX (Rv+Ra+Rp)/Rs v T s)+TemaxXRa/Rs$- . <ift ll>t-ftALT % 

LtS (TvraaxX (Rv+Ra+Rp)+2((3Ta+(TemaxXTk) AvBiin) XRs)+2TemaxXLy/Tvniin+T 

emax xRp) < (Rv+Ra+Rp)/Rs - • • <g£ 12> 
Afftfeni. [0132] 0HC. 771- ^[;^it^l.77l/3ffl 
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v\' y7r 504<?>*M XkZ-ouXWftt 77l/3fflA' 
-/ 7 r 504CrH5 L T k . f>77 ?A -v 7 r Xt H 

[0 13 3] ZZXU. b?>v?J<y7 7V(XmMb 

Tfrh. iX.<7)WiX'fo h Rl#N+l^T 7V3 =f- ^ffi^Pli 
^T-t h £ Term (;RU#N?) T7l/3f-^ f eiJ#UI (M 



8<7)(2) — (8) ) y&i^T-T 5 k ^T-#^. £ . 
[0134] ^(JD^ft^V^Tti. »±RU2fi#(7>PRl!|E 

[0 13 5] iot, 77l/n^77r504iOt^XL 



LpS3x (TemaxXRp+(2X (Temax/Tvmin)-1) XLy) 



:3t 13> 



k=5r&. =fr2Lfli2Wi, PRU«^S:#tfECC7'a.y^ 

[ 0 1 3 6 ] iJctC . T 7 V rJ fttf JC* H 'J 
^W5r h 5 -y ?A-y 7 r 502WM Xt-OUTIBW?- 

[0137]it,h77 ? A y 7 r j&<s&g?fc££<0W:, 

(Trmax+Ta+Tvmax) X (Rv+Ra) +TvmaxX (Rv+Ra) 



[0138]OiO- Trmx+Ta^WH^Ha** h?7# 
>< y 7r5024 , ^^eEL^rWxi^^=3rl\ C^T\ Trm 
axtiS^^IBTvMxfiOVU^AiB L^ffl <r <o k 

F5'^a' y 7 r 502CO*M XU± s 



<5$14> 



[0139] *iajni5Wi, «f Lv^vus«*ai-r* -es 

ft&W<M±. V^&£+?£B#(S]<7>VU# h 5 y ?Avy 7 r 

5-y7>» < >y 7 r 502^^^^^ £ fc*>T* S . 

Lfe (Tvmaxx (Rv+Ra+2Rs)+TaXRs) X ( Rv+Ra) /Rs 



[0140] tiZWl2^liBE*aj L+^)VUSr««rt-4/s 

<7>t:tbcr>~?-iSytf&mX'$> h UK Z Z tliltti . 
[0141] :;t, Trmax=TviBaxX (Rv+Ra) /Rs2r<5tl 
4>tCftAU 



<3tl5> 



[0142] <3z$mmm>3-— wpfettM^ifiss 
^ok§K#*^-^AVXh';-A{i s t'f^t'-y 

V- L- — l-Rv=5Mbps, 3J-— x -f ^0++->7*'J yfffimk48 
kHz. t"»/f-V— NRa=256kbpsT\ VUS^rallil^OT 
7Ur?W^hU--AT'J!)5k-r-& < , ftt7r 

j ti isXTA(?>&mmmmvi±izwt&7&i£ixx^& h 
[oi 433 it^h v-j±<7M&*mmm.cryiim 

$rmmi~& (7vf -y 7701) . 1VU$:1G0P157 l~i,tH 
•TS k Lfc k # . <S 6> . 7>(CRs=20Mbps. Ta= 
1^>\ Tk=0.1f>\ Rv=5Mbps s Ra=Rp=256kbps . Tvmax=Tvm 
in=*«j0.5#2:ftA L . Te(i) ^KffllO. 49#W±10. 99# 

[0144] Tvmax=^0. 5#t'-c7)^fr2r)1l^-r^iiTe 
(i ) =10. 58«0k ^ t % 0 . 21«WU»TRU*«^-r * Z 
k MPEG-1 audio layer-IKCfc^T . 1T>'7 , U^ 
^JS&i&//48kHzOi§3- . AAUJ,fc D OS^SJiO. 024 
S^k^rifcft, lvutii20<Sj&>2HlOAAU**A-S. . 

[0145] £tz. ^-f^wSMr^t'"/ I- 
l— h £256kbpsk Ltz k ^ . ^AAUOftTCTM X«T68b 
ytek=5rS. ^^T. «-PRUi0^+r-f X«*fJE-f&*-f 
> tJ-— t 1 ' ^ * <7)AAUi!c X 768by tef?t^-f & . 

[0146] PRLloM«^-f X*H^ittk LT i^Si 



[0147] L^L, *tl&r&vut:*4jh.ftAAli!R*x 
^3-hmr«&fc*nS£k{iltU^ ^'^r4». AAU 

%<r>tz#>. mw)mm*M xim£&isne(i) 

[0 148] COdkt^ioT. ^*i0b*-/ M--h^ 
igjirf ^--T r ^ *t*-y h U- hRa^256kb P s^k 
*a»fcr**768byte-ca!>0. *SLTiftv^ ifc. A 

k IC^rS^'. QuickTime^affifgSrfflv >TS^*f*^^ 

M6fct& z k * toxmrna^K 
[ o 1 4 9 ] <XK. 2i«wvu*iiaEwt:ge«^ii^& 

^S-ai-f-. Af*t^{i2lXTv«axX(Rv+Ra+Rp), 
0 57 . 9Mbi t J?jLh03iMe^^S # M^s £ RAM102±c7)Space 
Bi tmapSr#Hl LtUt <. ffft Lsfirtth-HfUS *r ^jh L . 
*SWT§ ^rV^ k Z3-—?lz5at>*$& (Xf -y 7702) . 
[0 15 0] iMz. ^--x^^fx>3-ni7. t'f* 
x^rj-ril8£^-ixmgirrs (7.x >y 7703) . * 

laiiffl^ ^y 7 7 tClECCXn -y ^^•(32KB)W_h^7 : '- 
^^aSiiTV^^k'd* 1 ?:^-^ >y7 L(7.-f v770 
4). ^«$ilTV^ra. X f >y 7705*^ ^7. T" -y 7*708$- 
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[0151] wtsiitvtfuf. mzmm-z^j x? 

±c7)ECC7"n -y 7^£#4ftft£RAM±£?)Space Bitmap£# 
HI L T P^n. & ( Xf" -y 7705) . S^^Wxtf. 2HI<7)V 
U -HaiMt^jiM&^S^ I (^f»; 7707) . 

*0>SS fKtttoSfeW^e -y 7 T -y 7£&M L Uf >y 77 
08) . f Bltffl^ >y y r lll+^lECC 7'u v 7 ft?)?— 7 2r 

5* < x 7 tiie»-r swfv 7706) . 

[0152] leilffl' \* -y 7 r 11 He f - 7 IfWft. £ i\X 
>y 7 L Uf -y 7709) „ IS^Tt-=6:Wi{fX ^^7704 

[0153] mm^Tftm^zivTi ^m^. ar<o* 

-r •vTiUfffl, . *-*\ ElMJA-y 7 r * <7)32KBfcig 
fC , *«K7" S -f'-7 Srttflo U2 

KB£-$-£(Xf >y7710). MZ, -£ <7yf— 7 £ r -f X 7 
±tl£H-r^(X ; r.y7711-Xx-y7714). RA 
M102±c7)QuickTime / ffilff||?i; 7t^ /I'yXfAW 
«fc £ft-f 4X7 106(cia**-r S Uf-y 7715— Xf -y 
7716), 

[0154] vxt<mm t Mff-r & f-' ^ *x y 3 - 

7117 . b*-f:*x >- n — 7118-^v/lf 7"V 7 ->M13<Di!j 
fftoi >tRW4 . -eit-fiiox y 3 -7'(i^/U-f 7° 

«t * <B>Wm> < -y 7 r 114CtS*WS . 
[0155] lVLI^V)-f-7. o4 yiGOPfc-filfcRIW 
LTS^$n^AAU^S^ffl/<-y 7 rlMfcWHSftfc 
. v/t^-TP- 7 -f 113'Jif 2*iffl ■' n* -/ 7 r lllfclVUco-r 

[ 0 1 5 6 3 £ *X hCPUlOKciVli^O-r-^^ 
xyn-KTSitCli: L , *X 1- CPU101J4VU£ff 
f&t h GOFf>AAUtf>ft*J J: iX-f >f X £ 3£t;RAM102±f5Quic 
kTi«e^lflr*S5S*rr&. 

[0157]^ ^-ITii, EULfcx h y-AfcfcfL 

>X • fAM X<9l4tg(Rs. Ta s Tk)(cS-c5'^, RlHc£± 

^M^lttm^ *?>i§£\ T7U3£*r'31i 

OAVX h y - A tc*f L . T71/3 *rffi*» if o 
WTUi'), QuickTimeWflllflg^iOX descriptor 
atonCOset performance atomic. ttlbSrtS^L-T £> < . 
[0 158] <T7^3B#(7)^>JL— t>677V3 
* s fi^$ix^*^^MaSr, E9 1 0O7n-ft- h (3 
jft-j'TKflt*. <I<nt"(±, •r-Ctcr7U'3c7)^i:^r 
&AVX 1- U— Z.tcBW4QuickTi»e«aif?BHiHAM102tC 

[0 15 9] -ecoQuickTimeA— b*— #l7r^/l 

CDfr&T 7 b 3it]&7. h 'J -ATilS? ft-T H S *»£ W 



*Hf-S(x^..y7*80lh ifili. 5fcitcx^x7tcl5«* 

[0160] T7^nM4^(aMSr ^tif 4 X7±.cr>n<r> 
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[0230] <XIC, a-f>^,77 P-3»T Srit^^n 
T >^r^A^ (7. r «y 7*1504) . fg^^iiT v » 

5rW*0f , b -y 9 T -y 7107* JJC<0VUt=»» L (7f y 7° 
1505). X-r-y 7'802t(l«(C. W£M~t— 9 cOM^-tii L 
S-ffd Uf -y 7"1506). 

[023 1 ] T7 V nfflAvy 7 r lll4«tSR*E*&PRU7' 

a >y 9 tfiT 7 v =i tmfrbws imxh tzmi? u-f 

•y T-ITO?) . b -/ 7 T >•/ T107& ItKf ta^Hi L-^VU«05t 
S^^tt L Uf >y 71508) . 771, -y 7 r 111 * 

<7>S£>i*fl >PRU7'a -y 7 *-B#6^icfe**1-|» (7,f y 715 
09), 

[0232] ^iKC. fc'<JDPRll*i:'<r^— B#WCI5S 
L^^*RAM102tClB^r2. ±&<7Mm<km-T- 
9 *l^m LT *» h % 0M&m : f-7lzitttZ>T7V =? 

■r- 9mm*imtz%: $>m±<Dmmiz^i ^xmztt 

[0233] 77 l^n^T^Jt^SiXT^ilif. — 
tlBiit ^PRU^oT^2RM0 (7>f-y 7*1510). 
?afl*?f3„ -B#Wc|£»L^PRUOfiBtb-/ 
7 7 -y y'WT&Wm L (X-f -y 71511) . PRU7'o -y 7 
fr&HXy-v 7-1512) . ^iOPRU^^IEM^^PRUW 
fiEigtCb -y 7 7 -y 7l07Srf^K L Ut -y 71513) . PRU7* 
D -y 7 5rI5#*-r 2 (X-f y 71514) . 

[0234] i^. w<rT-{iPRU»(CfS^*&*ff-5TV> 

[0235] — BfM^ieHL^PRUCO*:^^^^ 
i&^ipo^^,. 771- rJfflvvy 7-rl mcPRUT" 

w9-hm-oX\^Z>W) (7.x'y 71515). i^O^aaiSrfi 1 
d . PRU7H y 7 tC#JPSiLT^-g>PRU<7)HiSI4&^ISI^ 
t> . QuickTime^IItiffRSrfflV >7C-«f -f-<7)PRU7'o ••/ 7<59l5 
3*$ixTV^7 F l/7^fJ6, f«7 F V -7x(Zb v 77 
•y7107*^i&3-ti-(7.f >y 71516) . ^c7)PRU7o -y 7 «r 
leH-r SUfy 71517) . *!eH<7)PRU 7'a >y ^ ^ < 
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(Xt >y 71518). 
[0236] #H*6WCtt. PRU7*o ? £— BW^fcE 

[02 37] *HSfeM^fc^T(i, PRU7"n«y;7 

[0238] <memm><x^ *%,wizmf&m6 
commmiz^x . mietti> izmw-rz . 

[02 39] <AVX h »J -i,cDff#S£>£-r. *^*IM(C 
fctt&AVXMJ-A<Z>flMifc:*3Vvc. HI 6Srfflt^R 

■I fc £ Video Unit(VU) t Of ^. 
[0 2 4 0] vu<7)flt^(cov>T(i. J^L^H 

i «omt«fc:tiit*T7 uatmmx h v-Mztent 

[0 24 1] — -fr. 77t/3*tJSxb>J-A(i. Ml 6 

covutt (:77l,a -r— ? £ *gifr3-£ fctfwofBtfir* 4 Po 
st Recording Unit(PRU)$-^fi£t7tt<0-C&4<, PRU 

[0242] PRli^MJo-tSVUj: OtrfcHaMLt v^«, 
VUtf^AV^r— ? i: PRU4"«077 U3fflt-f 4 ^-r-^ 

t $• im ws^-r h i«iifflv < 7 7t < x-rtsfr 

[0243] R^ff*$ix-S.PRUtsmil<ov 

Ufc£fc;b-£TEditable Unit(EU) fcDjMi. PRUSr^Mft 

■rftiBiiBiir7U3«sieatti:reiLTfeo, ^«<ua 

[0244] EUF«3(EU$fe«i'&tf. fcfc'U AVX h U- 

X ? ±TflE«5WfcE«f 4 i>cr>f?&, ZtllZl^X, 
ftSfr*-* =k ^ (CEUS&BMtOTR£TH t 4 - fc**?* 
4. 

[0245] PRUC0fS«s-*M X«0^^fttoV>T{4, 
IS 1 eoSStHfc 4 fc*ft««Bfc4Wrt- 4 . 



*fl£x h D -Afcfctt4PRU£^mfl;1-4igpStf>&5££ 

I/>X ■ 771/3 ■ 7/1/3' 'JXA)J:^i£t. 

i 1 6 £ Jfl T 7 3 £ fx o fcRfc >— A 1^XS4« 

[0247] £<IT\ U 7tV^ ■ T^W X • ^Er-VW 

[0248] D 7tI/ ^X • 771/3 • T/l -=f U 

X^C^Ut. 01 7^ffl^TlttlW-4. W. 017* 
C0(l)j&»£> (11) 4TO#f(i, JaT^M^+tfOd)**^ (1 
1) & X'trm-^izMmt h , T)V a' 'J X AO«mRfcfMl 

[0249] a) n±m?-?<7)mfr£i£ff'j « (2) 
n# a opru-c* 4 pru (n) izttm? h 4 * co 

x>- n— H >: . PRU(N)^s7)T^ -fex 
(3) PRl)(N)5rT ; ^x^(ciBil't4 0 (4) tcOSJE* 

[0 2 50] (5) m^my-'-^cMA.liil^l'J . (6) 
N+l#@OPRUT"i54PRU(N+l) izMfc-fh*-? 4 *"r— 
^(7)X>3-K*S||Ttl, i; m&flZ^ PRU(N+l)^.OT^ 
■feXSrtfd. (7) PRU(N+l)Sr-r-f X?£ieiirr4 „ 

(s) 7co^mL{aatM-i>. (9) m^mT-^co 

M^tBL^fi^. (10) Hifflx-^^Bfjifo^*^ 

^j§&. &commmmn%Mt,zis-?ir& „ m) 

[025 1 ] huISU 7 r V >X ■ x^N'-f X ■ ^"rtllzis 
V^T. boIS'>)7tV>'X • 771/3 • Trt/rfyXkfcHJ 
V^T 77 1/ 3 S:^fo Tt*^-. ^ J; o Z&ftZffitlM 
fcf , 77l/3ffl;< 7 r 504<7);t-; n'- 7 o-fc i: h 
7 -v ?'<C.y 7 t 502<7)T> 7o— ^=Srvi<l i:* { ftliE 

-e#4. 

[0252] *etikfrbii* AVX h 'J-A+cOffiKtfOEU 
■C&4EWiCovvT«*B£iSia£Te(i) . ^BrS/'^>' 
^&**feftWB*ai LB*BI*Tr(i) , EU#i «t«0PRUT* 

4 pru#i coib*de«wria^Tw(i > tttztz. mi comm. 
rntmm. <^ 1 > tf&jLtz ztxhh* 

[0 2 5 3] Z0)t£. PBUX^a-H^TKlRlJWLr 
7 7 1/ 3 t"— ^ o-r f X ^ ^vc7)IBii Srfi 1 ^ T V » 4 tz i>6 . 
77 1/ am* >y 7 t 5044"CO7-'-^*^« tT U< i i: 
ti : 5r<. 771^ 3ffi/-!:.y7T 504tf05j-— 7o- 

[0 2 54] <stl>*WTr(i){i. 



[0246] <7*^X^EJKfcS*fe>i>CtC s 771/3 

Tr(i)=Te(i)X(Rv+Ra)/Rs+Te(i)XR P /Rs+Ta ■ ■ • <5^22> 

[02 55] ^5a.^US . m23g(4-?-ii-f tWpewffifr *ffi Ltcff -3 ^Bf^-T >'7"tc j: 4 7^ -txiSBB*^ . 
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[0 2 5 6] it-. Tw(i){J:, 
Tw( i ) =2Ta+Te( i ) X Rp/Rs+Ty • ■ • . <^23> 

B#RS 5r Srf <. PRU^^M^T x -fe XB#f^ titTcT 7 -fc 

[0258] ^amana. pru^v x fizim-t&tz 

■^ECCT'o -y y 4"<7>T 7 P aT-'-^iil^S^fEiiBtra 
SriS LX& 9 , Ty=2x32KB/Rsk . Z<DX 0 

<jm%mM± . PRu^MsgtiEccrn -y ?mnt-w:Lx 
^ht im ^tzub. ?mmmzn . pru^im x* 

0 #tc2ECC7c? •/ < ia#i-TS <r fc \,Z+£h tztbTfo 
[ 0 2 5 9 ] ft. Hyi*<7)i O £PRU£^4 X7_bT'it«£ 

*«< fflJ*. * i k J&n-Tlttsfi: & . 
[0260] <?t:i>(c<5^2>.>: <5t23>$rftALTT 
e(i)T'W< fc. T7^3£ffiIE^&Te(i><7)^# 
Te(i)a((3Ta+Ty)xRs)/(Rs-Rv-Ra-2Rp) ■ • ■ <5t24> 

[026 1] 0 . r7W3«SPTIB*EUii^i§IBrF 
^ttTeminti. 

Temin=((3Ta+Ty) xRs)/(Rs-Rv-Ra-2Rp) • • • <5£25> 
k$r&« 

[0262] Cl<7)k#. EUS^IfrHliOiKttTeaaxSrtf: 
Temax=(3TaXRs)/(Rs-Rv-Ra-2Rp)+Tvmax ■ ■ • <s^26> 



st-soii . $ i agsftw-catE l *mmt,z&3< . * 

fc, EUW^«!HSI* £ ±iEOiJI5ISrSI^-yr{f. XM)-A4> 
[0 26 3] ife. ^IgitflUwfc^TJi, EU(EU3UIt» 

^■tf)*-c^ffirni^e±iEit:LT^^^. fis^m 

ZftttmzMKX'Z&tzisb. SK^i*******. k 
I, > a f lj * A* £> h . fc** I . <5t3>*fflm33S<7.-)Ta{CN £ 

[0264] s ^>ic. ^mmmxii. ^(timm^ 
t£)x<7)^mm^M.±imz lt v^#>\ avxmj-a 

*rffij£-f & ^jiMffi^c^lEII^EUcD^JL -r*;fo 
•fePRU^^ti* k v o i 5 (ciiJULT £>J|v\ ^>-g> 
14, &mmMlZiZ&-f$E£Z£:EVtf±itiZ> t^oXo 

[0265] ttZ. VUSitBtra^-X h 2>ftTmfe?> 

&mmmmiz^£hhvmmmmxmmvx & 

A t > . £> & Wi . ft TEII W£B#P^H5gflTe 

jEftigi&R&MXTe X (Rv+2Ra) fiLhfcWR L T 

[ 0 2 6 6 ] * LTifc, *iat<?!TliEU<0||*l^ia*' 

1 OUtfe^J k Jt^T AVX h »J - 2vfiD£z>M&' S 

[0 26 7] <A'-/7 7t>fX><ji;(:. 771/3^- 
9f4r h?7? ' * ••/ y t 502^-t-f Xlro v >T <& . 

%twxm i tonst^i k mmx"$> & ^\ avx n o 

(SO)S If > A J A> <j£1 1 > ^^TtmaxiJ i l^Tw«axA^il^'il 
Ttmax=TemaxXRp/Rs+Tviiiax X (Rv+Ra)/Rs v Twmax=2Ta+Ty 
+Temax X.Rp/Rs k ^ 0 . h 7 -y ^W7rt>( XL 



LtS (3Temax :<Rp+TvmaxX (Rv+Ra) + (6Ta+2Ty+Tvmax) XRs) X (Rv+Ra+Rp) /Rs 

<5^27> 



k^. 

[ 0 2 6 8 ] =5ri3 



-5)-|Sf>'> > -7°fc ia*£0RU^Otf >y ^ 

T-vTfxmznmmizftoztzmmLx^&fjK -at 
»r^> > r kis*eoRii'x<7>t: .y ^ r >v?<rmm%nn l 

TWO ik*1ff*ICTe«in*|ft^LT fcjSt^. 

£\ <^ 22>co^a^3JR2rIX0I^^T#^WfJ:t^ 

h 5 v ^ y n «y 7 r 1M XKM UTIi . <stll> *OTaO 

[02 6 9] *SUtMttj^Tt±. 'J7TI/XX 

• T7V3 • T/L rf'jXAk LTPRUiO'i-^il^ECC^D 

>-/^co^ieif Lx^^tK m2cvnffimcr>z. : )< / z. avx 

h'J— A^ftSrRIBil^-iJ: ')^r'j7rV->X • T7U 
0*a^2JIA>"Te(i) X (Rv+Ra+Rp) /Rs t ^r^> . h =7 >y 9 



A y 7 r-^-f XCOI,->t(i. <^H>4>^Twmax5r2Ta+T 
y+Temax X (Rv+Ra+Rp) /Rs fc ~t tiXi J: V ^ 

[0270] <l£#*n#o«?Jiil><5:{c, -L— f fr^MMtf 

^ s it^: m&coam & wn-tz . «i« 7 o-ti® 1 
o^Mf?y k n t-c-$> it*. £39^^ i^bj^i> , i 

<n k # IBifb-t AVX h 'J-A{i. h'^r^O b* y — h 
Rv=5Mbps, it— -TJ^-W-v hU — NRa=256kbpsT, VU 

*fc . -tT'^7 r 4 /l v-X^AO«I11f fgtiRAM±t;M 
^atilTV^tiOk-rSo 

[027 1 ] i-T. X h >J -A(7)»J«^3ia«*fcO«B6 
tr&5£-t£ -y 7701) . 1VU^1G0P157 P-ATflltft 
nfcL/its. <5^25>. <^26>4lRs=20Mbps s Ta= 
lfj\ Rv=5Mbps, Ra=256kbps . Tvnax=^.5#Sr^A 
U Te(i)^H4.22#JiUb4.72^T* i #4 > il-l.. Tvm 
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ax=ifrO . 5fPX'Z CDfkWZWz -T OJiTe ( i ) =4 . 5f J«0 > § 

[0272] MPEG-1 audio layer-IUCii^T . t'-y h 
W — h 256kbpsC7) ^ § ^ AAU<7} W^B^TafiiO. 024#\ ^ 
4 Xfi768byte fc 3r 9 . £ CO i: # <J0PRUcO^-^-f Xti . 
144384bytefc££, *«JHi^U^WW%£ 
ill. J: o fcrf £ . 

[0273] 9fic0VUi: lffikOPRUi: &»»WfclE» 1 'TflB 
M^*-J5l-r<, S^H(i9xTvnaxX (Ra+Rv) +9XT 
vnaxXRa, o4 "924.8M>itJ,Xh«3SWWrSSTH«S:RA 
M102±<7)Space Bitma P ^#B3L-C^. L3rWU£ 

(Xf y 7702), 

[0274] &(~, *-f 4 :tX> '3-7*117, m 
x> 3-rilS^-rfL-?-ilgi!)-ri» Ut '/77(B) . £ 

9 &W& §iXTt i-S^^'D^STf X y7 L(Xf -y770 
4) . S« Sft-O^OXf -y 7705*»£>Xf -y 770S£|£ 

[0275] #«$ixTWx«:\ &(Cfeifrt£f 4 X7 
X^ECCTo y ^^#^?R2-RAM±cOSpace Bitraap£# 
83 LTP^S (Xf >y 7705) . #&ftttff , 9fIWU 
fc PRLl *E« "TlfcSriaRtfFSraiS MlrjlLt Uf -y T 
707) . -e^ffiS fWWtftffeffl^ t? -y ?T7 L (X 

f y 7°708) . fEfiffly^v 7 r lll+<7)lECC7*a -y 7#<7) 
£ T -f X 7 (Xf -y 7706) . 

[0276] lEUffl'^y 7rllll::f*-7~rt r Sfl 

£f x >y ? L(Xf >y 7709) . l£&&T-e3rttix«Xf 
>y7704£Htfr£* 

[0277] KiifcTtf 1 ^ $ fix \ ^fizmit . JiTF^x 

t" •/ v&mm-h mmms < * 7 r cp^KBtsf 

^^f-^Ci LT, 5kS(C^5 -f -7£ttJ&L32 
KBCrr..?>(Xf>y 7710k ftC W-^^fU^ 
±(Clfil*-f-£ (Xf >y 7711— Xf -y 7714) . §^(C S RA 
M102±.iDQu)ckTime f Sfllffiff5t 7 r -f /L-yXf^Uffi 
IRfc £ 3fcr ^ X 7 106^le#i-r-2. Uf7 7715~Xf >y 
7716) . 

[0278] lXke>m£t&fti-&yt-? 4 3fx>3- 

7*1 17 . b'f^x > 3 - r 118^-7^^-7° v?*rm<rm 
mzr> \t h . -Hl-efxox >- 3 -rti-e/u^-r 
U 7-»M13{cx>rj- KtSSS-iSO „ v^7°l^7^(i: 
*-fi£> £#fiftfflA-y 7 rll4(c?S^i> . 
[0279] lVU^x-^ . Oi 0lG0Pk-?-ixt|31ffi 
LTS^^iH-AAU^S-fLffl^'-y 7rll4tW«§ix^ 
4> . 7 tM13t±IEIiffly < -y 7 r HKClVUOr 

SSSC) «VU"C*ofc h . IJtW X'2r^-5 7tPRU£3fe(c 
iei*ffl^'-y7rlll^iSI». 

[0280] § & tC, ^X hCPUlOlfcllVUfl-Ox-^a* 



x> 3— Kt'#f;; i: Srffi*DL s *X hCPUlOKiVU^^ 
ffc-t h G0P^>MUOlfei> i tP^M X * , RAMI 02±<7)Qu 
ickTi«HR|flHB*5ePf-r*. 

[0281] <T71^3B#^3!n,a><5:t- s JL-irjfr&T 
7 3 j&tf ^ $ ii/cif^-^Ma . 7 n 

i <nt&mb n tT-h&tztb. m 1 o zm^xm 
o-Mzm^^mckiinemmmmiiRmmizm^t 

i\X^hh<Db~$-h<, 
[0282] i-f , QuickTime A— f— *«17 r ;W 

^> •€■ 3 •C'&ltixJf a-fK7 7 Kc^Z b 

»-rS(x-r-y7°801). iixti. JA&t-r* X7tifi^ 

$ix^x h - a isi± zimmmm ttzt> <rmm& l ^ 

T7 1^ =? ^/c*')^^ ffitz-i-frMtf* l> . 

[0283] 771-3 mttkHMiritttT J X 7±cOPRU 
03feH*^S*ffl-r- 7^M^fcli L S-fi 1 3 (x-f -y 7"80 

2). icok#. -Ht*:ng&yn»0>?-?*B*m-t 

T'Xt- -y 78022: 9 JMf (X-f -y 7°803) , 
[0284];^ +»^??±B#^cy)T :r kti. 

^^•r V7'(iSSl#) ii««Cffofc***«^L 4 

[0285] PRU£gE#a}L*:|glKU£, PRUSr^tf 
ECC7" O >y 7 1 T 7 L- 3 ffi' n »/ 7 r 1 11 ?> . C <73 k 
# s T 7 1- 3 m> vy 7 r 11 1 (p<7)PRU £ VS-T £ fc^tC . 
T7 V affly < y 7 r 111* <3#PRU<0W*H!JteW!HSI(AVX 

n#X'(7)T I* WOfflJf — 7"V1' b LTRAM102(;»^t-r 

[0286] mz, h'f^fn- 7'116 b*-? 4 *7 
3—7115, tiitXsj— x -f ^x>-3-7'117£eS6-f-|. 
(X-f -y 7°804) . JT-f" -f ^j-x y 3-7"117{S'9-> 7° D y 
^S^WWfcJBSrAAUtex vn-KL, AAli^jg^Tv 
/W- 7°V7-fll3(c:5MI> < , *05|Rfc:. #AAU^o^TAVX 

[ 0 2 S 7 3 ~?)V+ m^t^ixtzm 

fSlzm^^ . AAU£T7L-3ffi/\'-y 7rlll*OPRU(C^g 
PRUt^AU**»4-C*Sttt»*>-?/S4>, *Xh 
CPUlOlfcPRUcOEya— K»T*aifirt--6. -2.- 
fA^77 U-3*|TSrf^$fLT V^V^f x >y 7-TI> 
(Xf >y7°805h f^ZiyZ^ltiXtt. PRUOX> 3 — 
K*^T-r h tX\ Xf -y 7-S02 i: R« tS^fflf - ^ 
<7)lf ^Hi L 2Tff 0 (Xf -y 7°809) . 
[028S]r7P3ffiyN'-y7rlll4 : 'tO*-& PRLI<?)X > 
3- H^RT Lfc ^> (Xf -/ 7"806) . RAM102±COf -7' 
MZ$m I X ^ h *05PRUWB£Htt&ll* IB** ^ . QuickT i 
■eflflHI tm^XZ <?)PRU IBH-r^ # 3tf V X 7 106 
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±cr>T h' UX^ o£ Otc^ ^cOPRU^IBUSix-C t^T 
H l/X^fftl, . ^<7>7 KW-X-dt" 9 7 -/n07Sr# 
i§t(Xf v 7°807) „ -eOPRUtr-t-tfECCra -y 7 £ft 
fa? 107tiei$-ri. Uf -/ 7°S0S) . 
[0289]-*" 77 U zl&T&myjkZtlX^tilZ. 

•y 7°810) . %<7)?mO%dMT K L- -X t° -y ? T >y 

r^liLUf •y-r&n) . prli iaii-r & lx x -y rsi 

2) . *fttc , ' QuickTime'gTHf -r 4 X 9 \Z%m&h 
fXf7 7^13). 

[0290] <n^m<nmm><^z. n.-ffr$>m±ifi 

m^^tifzM^^m^Wmth . *SSU07Q-{i!S 1 

ZZX*. TVtzM&cot&l btth AVX h y -AicR-f h 
QuickTime^Mtffgti:. RAHHEKRWi* tlX t> <7) 

[029 1] >T7 V^mM®.m:isteytT 1 X?107± 

7-901) , £<9fc S . +^W±W5t<07 i "-^ ^rSE^-tU 
titXf -y 7901 2r*S "9 It(^f -y 7°902) . 

AVx- ? Off L (c# d frBrO^-v >7* (ft*l#) i 

[0293] <X(C S ^7*^x3-^116*5 itX^-T 4 
;tT 3— ^115£jgltrf& (.XT' ^7903). i— f 
*^H^Ttr^^<x"C^ 3 5r^*^x>y?-ri»U7' 
•y 7-904). fl»S*l-C«t^»WUf» S*fflAV-r-^<0» 
^•ttJLar^d Uf7 7*905) . B£*T7 3rftiS§*Vt^ 

[0294] <mimim>mz. *muz*>\f&m7 

tf5SOi«fcoV ^.018 ftMH 2 0 fc fc t fcWH-r 
&l M 6 «iJSM>: S 7 wHiM t « . 7 

7 U3 -r-* *t&*W2>«i*£ AVX b y —M.lZ^mill 

wt>ff o < . wsLizft ozthmMtx^ 

tfJWr*. MMMzli. %mtzMmLfzBGWr-?Zft 

wmmmz ±ot, tr^f- 9 a =t if a a > it- r -r 

[0295] <AVX 1- y-AC0^>*^6fcfm3:Bltl> 
Avx l> y — A<7>aWt£BlfDW-4 . avx h 'J -Atcli . * 

X h 'J -A) > N r *f-^«*t«K3nS^ 
h U - 1- h U -A) k A^^-t-i" . AV^fi 

7P3^Mie^.b y-Ata— cft*3tift. ^^tiitft 



[0 29 6] Jj-f -f h 'J - A tii7 7 1, 3 t-f 
^^■7-*-^A^**l$il. ffiR««AAUT'»BK$^* t AV 
^«ftX f 'J - A fc ^* — 7 1 4 * X h 'J - A i: ti^-ix^ix 
S'J7 r W ^fc:tg(frf & **, PI— 7 r A /1 4>tcf§*l*l L T t» 

[0297]<fa ^Sefi^7J&>JWc. _ti&DAV 

*SK »5<0SOIW«iT7l^a<0HEtcS 
i^^r^fii. P6ti5f>^x(ij7rl/ 
yXA(y7rl^>X ■ 7V"fA 7 ; ■ 7^a r (iXA)& 

l , Av#«<ffc* h u - a izmm LX 1 *X h 
y - a zmtk l l t t, . t'f^-f ^ *tm® 

[0298] f^ii W-* . H 1 . H 2 . 

KSC^BStffKOiofc, T7l^a^--T ; >f^- ; r-^Srie 

t'r^r-^ fc * > '3f— 5* **r-9&£XfT 
yva^-^r <*?-9*nm&^1M£.\t. M$>* 
itx h 'J -A<o*»*»^XRtBK»aj Ltv Jaw 
[0299] ztuznv. *mmm<7)£ o fc v AV^fi^t: 

XHJ -A4> OCT 7 < sJ-r-^^M-ft;*^ 
T l >3rt >if t'-r ^"f - ^ t ^ > ^-f ^ *7-'- ^ 
is J; t^r 7 V a ^ ^=r- 9 & RSmteth Wklz 

[0300] ^mnrnxiA. m*izmnfzM 

%>mitx 1- y —A b ^—^r ■< ^X Y y -A £ 

ifl&WSV^. ^0/ia6. S^B#^^ i 'T7L' aB#J;0f 

LTKLV». L^t, 77l/3Bt?t<ff48f^a 
2pt LTji^M^^^^Wxtf^A.^rv^ 
[030 1] !)7?l/yx- =Tt\4 x, ■ ^t>UZ-z>^X 
i±, H7 fc fet±i« L7>^1 <0HJtfflK0t<0t|iF— C 
$>Z>tzib^ <jyrU>X ■ rWA'-y? • 7'W'JXi. 
(:oi,>T»«.> 111 8^ffl^r|ftW--6. Hi 8* 
<7)(l)frt> (6)& -C-<7)##{i. OT^Ifi^^d)*^ (6) 

[0302] 7/1 =f y XAwHBB»i»c«oa 0 T'$>^ . 
(1) S^fflr-^^^tBL ^AV^Mftxh 'J-A1001 
(2) Nfl8<ovutffl3-r&S±B«SIS:«ro*- 
x -f ^-.x I- y — A1002Of— ^^fn— F^'^T^-i) i: 
InlB^tc:. *—=r4J[X v y— Aiooa^or^-t^Srff 
o . T?-te*ffiWi1Sr0Jt---r -f ^"X h y— A1002«OM 

[0 30 3] (3) NfflOVU£fflMS-*-*S&H*inS:J*-PAAU 
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SrSt^ft-T, (4) AV^SfcXhU-A1001+^7C^^- 

ttinzwizmz . (5) w^fflx-^^M^ait^ffa.. 

-A1002cO-r'-^<^x3- K^T-f ft 2: |a|l»#fc. ^- 
f^xhU -A1002/s.<7)T ? -fex d „ Ulb<?)iW£ 

[0304] mfia U 7 r U >X • -r/U X • ^MZH 
T'# ft . 

[0305] z<v0kfttii. mmwzm^-fzm^ 

^•-f 1 ' >f 1Ft—9 ^^i±if £ t **CS ft - ft . 
[03061^0. Tav£VU£>*; 0<OS^^H. TrNS: 

NxTav^TrN+Tra • • • <^29> 

[ o 3 o 7 ] sE^ffi LtctJif *Br^)^> xrisia 

±C0VU*l**tL& i. 0 (,Z~f& . d flic J; 0 - NflOVUt 

ffl «f9^n^)flEAtf} L K*?-ft >"Xte« 
*llH4:$rft. TrNtiVU+tf)*^ ^-x-f**: 

b'^eDfyct'-y M^— hSr^-il-fiXRa, Rvfc Lfci: 
§ . TrN=Ta+N x Tav x (Ra+Rv) b &ft . 
[ 0 3 0 S ] ifcfc: . Trato^TKW-* . 4 * 

WJ*r >7Wft(7)7?tXB|lxM) &ft . £ ^TM 

(±, >r *x h y -ah ^aj l *cr>tm s J* >zm 

[03 0 9] 4 V—J±tp<7)*—7-' 4 

?cr>\z y h V— h £Rp£ Lfc%&\ Tra=2Ta+N X Tav X Rp 
/Rs+TaXMfc&ft. ^-f^Xh'J-i^^i 

®.-t&&mmmtzi±. m^mzm^-t&m^mma . 

±OAAU*%^ixSJ;otC-ril{f. M=lfc^r0. Tra=3Ta+ 
NXTavXRp/Rsfc^rft,, 

[0 3 10] Tra i: TrN Sr <^29> t-ft A L . NT'£i:to 
fti:ifcto5&&»»£>ii.ft. 

NS(4TaXRs)/(TavX(Rs-Rv-Ra-R P )) • • • <5*;30> 
O* 0 , AV^fiftX h y-A£»jfc^ft#jg«fB«tt % 
^ix^<s^30> %mz-ttilXkcr>\WT-W$.-f ft 

Z<r>^^Bthb. NXTavS(4TaXRs)/(Rs-Rv 
-Ra-R P )i:^i, s il^cli^S^STeJi. Te=NXTav"t" 
J> ft £to „ Te^ (4Ta X Rs) / (Rs-Rv-Ra-Rp) i: =Sr ft . 

[0311] ^--x>^xh'j-A§riijs-rft# 



fc ffi^t>-a:T R«BW4$iift ^tt^S. ft tzfr. 
[0312] ^-oS^^Tcti. *f*fiU(;{i--t-f i > * 

i> iZ/h'T^-iOfiAf y h U— h SrRamax, Rvmaxt Ltl 

Tcfe(4TaXRs)/(Rs-Rvmax-2Ra«ax) • • • <s^31> 
<> s y 7rt^f X><^^. AV^S-fcX h'J - A fc 
<■ ^"X h U -A«HJBI£fel^(C«M?* h 9 -y ^ /< y 7 r 
502<7)-y--f XlZ^^XWRth > 771/3^;^ 
^r-tf 4 Xtowii. AS 1 eoHStMtcairJv^TRS-r 
ft. 

[0313] hW-^fc i^>f ^-f ^f- 

^ t=*e-5^'f XLti t ^■zfit-f ^ x-t- 9 tz&mz 

[0 3 14] i-r, ^-f y*—? 4 tv?*— 

fc ^> T-9<Dm^ta Lifi&wi&Mi. *-if ^ *x 

v'^ y7*mt5^tti hixh . 
[0315] L^-C. ftfSPl-e^PBW^^'iiMT^ 
ft*flt<7) h 7 ••/ x vs-y 7 r 502<O-»M XSrM^fft^ 
* J S>ft. -fWf-fXLtlli. 
LtlS(Tra+Ta+Tav)x(Rv+Ra) • • ■ <5t32> 
i:^rft„ 

[0316]^:. t^-f-f ^-^tCsesKr-if-f 
t>o fc tr-^^AUJ L^4-B!Jilftco(i s AV-^»ftX 

[0317] Lt^t, mmm-zaism±tf$mT£ 

ft td tt<7) h7 7?A' >y 7 T 502O-9--< X £ flj £fft 

-e<^^XLt2{±. 
Ltl£(TrN+Ta+Tav+2XTa)x(Rv+Ra) • ■ • <^33> 
ii^ft. 

[ o 3 1 s ] <ie»B#^as>^t^ 3-—rfrt>wmifi 
ffiiijato*tiiB^-ft e £^k*e»rftAv#aft 

X h U-A{±, h'ft«t'7 M/- hRv=5Mbps s ^—f 
M^-hRa=256kbpsT'*fti:-f-ft. 4Jt. "T 
T'tC7 r-f /Wv-X-rA^^flf$g{iRAM±t^ji*tl 

■cv^ftttofc-Tft. 

[0319] a»«Wto«j**sft^-ft (x^-y 

7701). lVUSr2G0P307P-AT'«^tJtk^fti:, < 
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5D0>tCRs=20Mbps, Ta=l#\ Rv=5Mbps. Ra=256kbps. T 
[0320] ttz. -Xf >y T702. Xf >y 7707T'te6l@ 

[032 1] <T7U3B*<0SPi>iXt, JL-if*»<bT 
7P3#Jf^Sft:fc«^S*yi£, HI 9tC»oTBWi 

tBW -SQu i ckTi me^t»^^AM102(CS!;W£ & ilT V > 

[0322] T7U3mmmtowco%Mfrt> : K&.mT 

7*1101 0 jg-T Uf y 7*1 102) . 
[0323] ddT. +^S*B#r3J^<^T- ? 14. 

<os** > r(#si#) * aartwtif ofe*^tfflJ€L, 4 

[0324] a«c, t'rXTa-ynetx-T 4 
3— nis. tjjrDfjr— f^iy a— rnissriaia-r £ 

Uf -y 71103) . x -f :*X> 3— ?llSfi-f >7°U 
y $ ixtz'm^&ffi lr AAU ICX >- n — F L . AAUOJSfflt' 

-7>w-tv , 6iH<ovLtffls-r&s^Hai, 

t^t> . CPU > 3- KfeT&lftrt"* . 

[0 3 2 5] 4fe, x— r* i ^>T7b=J»T2rt^$il 
TVvSrl^f-x -y 7"f & (Xf«; 71104). f^3*lTV> 
&ti*Uf. x> r?- F^T-T-1. 4T\ W£fflAVx*— * 
com*- ttj LSrfr 3 (Xf v 71106) . 

[ 0 3 2 6 ] x>'3— K#&7 Lfc&„ ^t-x-r *X h 
'J —M, <7)&»QMtZ b' «■/ ;7v7tf»l> 77l/3f 
-^Srieii-r^ Ux -y 71107) . ffltfftlt* T 7 

7 v -3 ¥—?effliTQ3rc$> h . 

[ 0 3 2 7 ] ft, 3j— it/t'xtfOg^tV 1- 
U— h * -eiX-eix256(kbps] s 15(Mb P s] t Liz h £ . j4 

> =t 0 17.9#t=5r£.Ifc*^ iia^S&iK*?)-^ 
Xt±17.9 [#]x256[kbps] =572800[byt*]J^JiSrSfffi-t 

izmm Lfzifra . 572S00 [byte] y±0$m 

[ 0 3 2 S ] 7 7 U r?*IT£J&^$ftT I tftff. 31£x 



Uf 'V 71108) „ -^Ort-x J^XhV -A^Sg^tr 
•y 777 7107£ L - . 77l/3f-7 ZiZMrt h (7. 
x-y 71109) . 

[0329] mmz. ±M*-ir < XX ]- >J -A^'±fB 
oiZ, IMAV&MflLX b V-M.muicknm^mmmiZ 
L, jtf'f X7 l06fc:iS«f £(7.t-v71110L 

[0330] <si»#^ma>^c JL-ir*»feiift*« 

TK:S^<?5*«f4t5ir*AV^fifl^. h u-Atj i^-x 
^ h 'J —A t Hi" S Qu i ckT i ne^SiffgtiRAMI 02 IZ 

[033 1 ] V U-A+£0H*^ 

(7.x-/ 71201). K^aj-Tr-^MJi, 2XNXTavtffl 

[0332] n±mti3iZLWcovwftmfrh'm±m- : T-? 

com^tH L&fro (X-r-y 71202) . 

zamfrnT*—? ^M^aj-r*t% xf-; 71202*$* 0 

ItUf7 71203). 

[o 3 3 3 ] 

suffix- 9vt*m L<7)*wvmtfm.±<rii%i$x°hmi 

T7 l/af-^^Hj L(S®4t)4^) iiAVx-^^M 

[0334] mz, hr^fa-^J:W-f^f 
a-r^gifSUf 7 71204), i/s. 
^Ttr^SixT i>iKA'fi -y Uf-/ 7*120 
5), f^$*tTVv£{t*UJ\ H^MteJ&^NXTavXiiO 
P^fa^r^^if 0 ~v9-fh (X-f- y 71206) . 

[0335] jtarotfiwr. w»ovwcfflSTJ-4ii^^ 

mZft-oT 7 U- rJ x- ?<7)W.fr& L&fio , %<om (ci 
£#n;L&<. jSrT^^-tttltf , Xf-/ 71202 t|5|«tCVU 
Olt^Ui L Sr o (7. t- -y 71207) . WkifeT Zgpr^ix 

[0336] <^8SlM>^t. *^(Cfc{t-S.m8 
OlMCo^t. H2 l^fflV>-CiSB^s. .r^-c-. 
IS S tfgOfclHULLi* L fc* l cnmmM k MWti titb . 

[0337] <avt. h u -A.<?Mm>*m$kmz&ii& 

avx h y - J*cottmz^xmW-t& . *nit(9iJT{i. 

^ i on^fc^o - vu^s^B#ra{±i^gcii5fe 

L^CV^,. T7^3*ttDXb>J-A{4. H2 lC^-tia 
[ 0 3 3 S ] PRlHCtilSl t VU^^-f ^ ^x-.^ i: l«I 
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{4. PRUSrVUe^cSBlwiESLT^S^ j|--f^f- 
[0339]«, #VU<4X H U-Art-C-tii-etlS^rft 
II £> #tf . fcrt* 1 . AVX h y - A*^aW4Hi < ) T0>ft 

m\m±mt-tz>« ryu^mm^bv-M 

14. H2 l*»^PRUS:|SfeV^fl|flgi:^S. 
[0340] PRU«««lM X^jefrHacovvt t4. 

[0341]<f-( J*?EiKfcfefrife>4i* . 77 Ua 
#*fjfcx b y-At;i3(t^vus^B#H<7)^^to^ 
TUlBBi-* . Z Z X*l±. H7<7)'J 7 r U > x • r^W x 

• ^/Uc^vt^-AUXS^^&BeLSrVK 

[0342] h5"^A 7 7 ? 502* ! 7^^- 7D-L 

[0343] zzx\ mm<7)%kmz^\i~ctm-?& . * 

Trmax^TdmaxX (Rv+Ra)/Rs=(Tdmin+d) X (Rv+Ra)/Rs 



1\ ffi#<03^IS:ff a . Xh'J-^tpOi#SOVU^Vl]# 
ifcLJtk#. VU#i(*>#f£l$rafcT<l<i)i:-*-*. X 
h U— A+0*/J*^VUB±"tra*Td»in, S^VUS^l 
Wf^SrTdBaxfc-^4. Tdma.x=Tdmin+dtfOM^CS>i. i: 

[0344] ^Ot#ft®£0^i:{4. Td(i)=Tdmiru T 
d(i+l)=Tdmax-C*^» b VU(iH>*>R ^ffi LGSteBftC 

l> 77?A*.y77 502±tCVU(i ) L V "$&aX't> 

[0345] Cl^fF^tSV^TVUcOSIAaj L^T'tft 
{4. »f3- Hit IKcljfcfc'tf'VUa* I- 5 -y ? A ?7t 
502tc^-r £ fctf> , H^HIBBWWcW LT hby - v7 
A -y 7 r 502#T > 7 n-f & £ £: (43rV > . 
[0346] W£a»<^tffc:i3V vCW£&Affl-t*-£fc 

Tdmin^Trmax+Ta • • • <5*34> 

zzx\ ^mmmexmaxiz. w&^sndmxo\mm 



<5D5> 



[0347] *j2^2IR{4. VUB5*ajL+<0#W^»' 
7*fc:*>3&»5Nriai^. iiT14, vu4i<7>#®rt4«b*;l 
HT* -&Jti6lxTai:^rS„ <3£34>(;:<3£35>£ftA 

L TdminT'4J:*6^fc . 

Tdmina(dx(Rv+Ra)+TaRs)/(Rs-Rv-Ra) • • • <5S36> 
[0348] OS 0. f-^t->rM/-htyBtt, 

IMmftZffitz-f i at:, x h y -A^covun^Bt^o 

ft±ffiTdmax fc jft/httTdni n fc § & . ±3£ 
Zffiti Ltz b § , WSfflttr? b y -y 7 r 5021ZVU 

[0349] H4«rfik0«W)^-fc LT14. £-fVU?f£l«r 
IBHb^«*SW>, ±^t*^ S fMMBS- ife«>£ t «- ' 3 7J 

[03 5 0] h7-y?^7r502<y>t/MX{4. ^< 
b fcS*«SrlBirdMx<?5VUS:T3- H L^J&^S^BtraTdm 
axWU^M^m t -"C* *«f ttfflJW-*»J& t * & . H y 
-y >y 7 r 5024>^VIIc7)t=?- HS¥^Eia*ilflIffl 
T§ XJ42X (Rv+2Ra) XTdnaxt^ 

[ 0 3 5 1 ] <^IC. T7Uanmx b 'J -MZt3W&VU 

<rmvmt mm. v?t v>y, - =r)M x - ^^-i; y 

7tI" > / X • 77V 3 • T^d'UX^fc^^L. -^ft 
^ Srffl i >T T7 U- n Srff -s fz mz^-J* l/XWiQI 



[0352] H«iey 7 r 1^>-X - f^M X ■ ffMZto 

ut771/3^t-3/^. sfcatfFfciftfc-e 

(f . 771/3fflA*-;7 7 504^7f -y 7 n— «fe V b 
y»/7' n' -y 7 r 502<5OT 7 n— tfi*j;\ i Z b tffeU 

[03 53] -e^fri;(4. ftSO^fr^feV^T^. & 

[0 3 54] ZZX-\ S»<7)^f*k(4. Td(i)=Tdmin. T 
d ( i -1 ) =Td ( i +1) =TdmaxT$> & b § » VU ( i +1 ) <7)Wi&- & L 
H 7 -y ^A-y 7 r 502±(cVU(i) L^ffftL^V^ 

[0355] ; comm<7)3kmz& \ . vuoB6»ajL35« 

T'Siilf. -S-VUOxn- Hittmr^(4^-rvu^ h 5 y ^/n* 
•y 7 r 502 t^PfiE-TS 3^46, T 7 V LT 
t> b y s 7 r 502#T> y-7 n— C fc (44* 

[03 5 6] 4fc. PRUx>rJ-H^T^H^L-CT7 
V-t^f— ^»f< X^^JieiJS-^roTV^^. T7 
b affly n* - y 7 r 5044>(7)t- * t T V K i b (4^r 
< N T7^affly<>/7T504<7)5r-y<— 70- 

[0357] fSr3**5*B<!^fefrfc*i\f^T, VU^B!^^ 

TdminSTrmax+Ta+Twmax • • • <3^37> 

<^37>^iaHl5S«Trmax{4. S^B#^Tdmax 



Trmax=Td»ax X (Rv+Ra+Rp)/Rs=(Tdmin+d) X (Rv+Ra+Rp) /Rs 



<5t3S> 
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k£&„ U**10-r,fc£fc*>lxTai:5:S. <^37>*a 

[03 58] <5S37>=&iS3l2lflii. VllfS^ft L^.Ofr B3Jf<7)Twmax{i , W£l$P a 1TdmaxOPRllc7>IB$it;fi^&lf$ 

Hrv> >r»ca>0»**HHlS:fW\ Z :tlt vu4"^^Wt ETC* 0 . 

Twmax=3Ta+TdmaxXRp/Rs+Ty=2Ta+(Tdmin+d) XRp/Rs+Ty • • ■ <^39> 



[03 59] ££T. TyiiPRLIMS^'i-t^^ECC^n-y 
? 4><9 T 7 V 3 x - ? fcWD**ESB*HBJ L T *j 
0. Ty=2x32KB/Rsk3r&. 3E1^7$'-fc*{i*;h.* t *lP!l 

TdminS ((4Ta+Ty) xRs+dx (Rv+Ra+Rp) )/(Rs-Rv-Ra-2Rp) 
k2r-g». otD. v-'-^ObVhU— h(Cj£tt.TO£40 

Tdmax k &'J v|BTdmi n k SgW> h&to&h & < 
[ 0 3 6 1 ] «, **tt«t(i, TyVnttm*. h 0 — 

Mtryu nffflmz. h y —momJjIz&^x - vu^t- 

&4. <5$35>^2Jf52II<OTaC=N£fltr& ± 

[ 0 3 6 2] 4*:. ^Sdfcffilfcfc^Tti. VUrt(VU3feW 
Sr*tr)tro*BfEI3RSrJfc*cliafe: LT^£*>\ avx h y 

[03 63] s t. by -^i^-c-vus^s^ia^ 

f«Td?)%£. (l) T7 ]^3*M>* h 'J -i, 

<7)%£ , Td < ( Rv +Ra +Rp) VJJl , (2)771/ 3^ |#f J&* h 
>J -A<7)i§-£, Td X (Rv+Ra) J^JitrWR LT *> 
[03 64] h^-/9^yyr'502cr>^-y(Xlt. 'M^< 
k tS*lWSITttaax<0VUSr-r3— K L^^^S^BffgTdii 
axcOVU£f£^tHL*C£ & WfiMtt &£>W#£>& . h v 
■•/ ?v < -•/ 7 T502*^Vl!O7 t '3- h'^<7>Kia£Wf!lffl 
•C#3:vtf§£\ ZWt4 X(±2X (Rv+Ra+Rp) x Tdmax k & 

[ o 3 6 5 ] ^ttfcWCli, m l <o«fcfflt~l£B8 
L (c J: 9 , 4HK >-> > 7" k 5S*^RU>\co b° -y 7 T 

•y rmmzimnizfto z t *»^ltv^a\ #»t 

>-r yy° k jft*iOPRU^<75 h" ••/ 7 7 •■/ 7Vj^» & MM L 
Tff:) ^k€:WS(CTemin'5rlS^Lt t&v\ <I<0*ft 

[0 3 6 6] 4fc. #HifefflCi5^TU\ 'J7TU-V7. 

• ryx, a ■ rn-d^x^t LTPRUc7>#-4ii&ECC7o 

■y^OMnBIILTH** 1 * m2£OHJtfiajiOj;'5{C, AV7 
HJ-A£ft£SfEiH-&A?$-y7Tl/y7 - 771/ 
u • 7/WyXJU£ffl(,vt i> Avi. -ecoff^ <5£38> 
<?>Rp£ (Rv+Ra+Rp) lZW$ M£ %> Z t iZKc h . 
[0367] *^as0!k*6<?3^tlWk Wil^Ji. *H 
ttfflltciJ^-CVUxa— HWi&^fc: h5 «y ^.^*v7r502 



[0 3 6 0] <xt37>t<it38>. <5$39>£rftAU 
TdminT-4k^6^k. 

• <5^40> 

<f{;VU^^-< k tlfflftittf. v a >y rZfrmiUM: 

oHMMkl«l«r*4. 
[0 368] 

imKV&Mtt IXtMWLtiXolz. -^WMzXixli. 

C i oT?*5t-r4 CI k T\ 'J T;l -9 4 A77 1- r? 
ICfTOCk^Sgl^So 
[Hffii0fS#^itt^3 

[HI ] *«*^!«JgJIR*:l3tt4lW&fltlft*5rr7*o 
[02] QuickTime7 r-f ;L 7^-— Vy htC*5{t-S i l : Ii 

ffi^fikAVx h y -J±t<rm&Z^W ! mX'$>h . 
[03 ] QuickTime7r-</t'7*— ?7 htio(t-g>^a 

[04 ] *HBH^gf l O^fefaJKisttSX h y-AOflS 

[05] ^wmm i <^at«ic*s tt* r 7 u ^mm 

[06] *^B^co^ 1 O^SSMC 4J ft I. T 7 1^ JtCVU 
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